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Title 

GROWTH HORMONE SECRETOGOGUES 

5 Growth hormone is a secretory protein of the pituitary 

gland of animals having wide ranging developmental effects 
on the organism. Artificial manipulation of growth hormone 
levels has been demonstrated to have significant therapeutic 
utility. Human growth hormone supplementation has been 

10 shown to be an effective treatment for growth hormone 
deficiencies and their related disease states in humans. 
Apart from this application, studies have uncovered new and 
significant properties of growth hormone which lend further 
importance to the ability to control growth hormone levels. 

15 For example, recent clinical studies indicate that growth 
hormone supplementation may be useful in combating the 
maladies of aging in humans. Elevated growth hormone levels 
in animals have been shown to result in increased lean 
muscle mass. One application of this latter observation 

20 could result in higher production of leaner meat products or 
in the production of larger and/or stronger animals. 

While growth hormone is naturally produced by the 
pituitary gland, the secretion of growth hormone into the 
bloodstream is controlled by a second protein, Growth 

25 Hormone Releasing Factor (GRF) . This hormone is also 

commonly known in the art as somatocrinin, Growth Hormone 
Releasing Hormone (GHRH), and Growth Releasing Hormone 
(GRH) . 

There are two ways to approach the problem of 
30 increasing circulating levels of growth hormone: (1) 

increase the level of human growth hormone in the organism 
directly or (2) increase the organism's natural tendency to 
produce growth hormone. The latter strategy may be achieved 
via supplementation with GRF. GRF has been demonstrated to 
35 increase the circulat ry levels of growth hormone in vivo. 
(Rivier, t ai., Nature <L ndon) , 300:276 (1962). The 
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effect of GRF, including structural analogs thereof, on 
growth hormone production has been widely studied. A 
primary obstacle to the use of GRF as a direct supplement is 

4 

its short lifespan in vivo. L.A. Frohman, et al.. Journal 
5 of Clinical Investigation, 78:906 (1986) . More potent 

and/or longer lasting GRF molecules are therefore desirable 
for the development of effective human therapeutic or animal 
husbandry agents* 

The structure of GRF has been modified in numerous ways 

10 resulting in longer lasting and/or more potent GRF analogs. 
It has been demonstrated that the first 29 amino acids from 
the N-terminus are sufficient to retain full GRF activity. 
Speiss, et al./ Biochemistry, 21:6037 (1982). One strategy 
has been the incorporation of novel D-amino acid residues in 

15 various regions of the GRF molecule. V.A. Lance, et al., 

Biochemical and Biophysical Research Communications, 119:265 

(1984) ; D.H. Coy, et al., Peptides, 8(suppl. 1):49 (1986). 
Another strategy has modified the peptide backbone of GRF by 
the incorporation of peptide bond isosteres in the N- 

20 terminal region. D. Tourwe, Jans sen. Chim. Acta, 3:3 

(1985) ; S.J. Hocart, et al., Journal of Medicinal Chemistry, 
33:1954-58 (1990). A series of very active analogs of GHRH 
is described in European Patent Publication 511,003, 
published October 28, 1992. 

25 In addition to the actions of GHRH there are various 

ways known to release growth hormone. For example, 
chemicals such as arginine, i»-3, 4-dihydroxyphenylalanine (i- 
DOPA) , glucagon, vasopressin, and insulin- induced 
hypoglycemia, as well as activities such as sleep and 

30 exercise, indirectly cause growth hormone to be released 

from the pituitary by acting in some fashion on the * 
hypothalamus, perhaps either to decrease somatostatin 
secretion or to increase the secretion of GHRH. t 
In cases where increased levels f growth hormone are 

35 desired, th problem has gen rally been solved by providing 
exogenous growth hormon or by administering GHRH, or a 
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related pep t idyl compounds which stimulates growth hormone 
production or release. In either instance the peptidyl 
nature of the compound has necessitated that it be 
administered by injection. 
5 Other compounds have been developed which stimulate the 

release of endogenous growth hormone, such as analogous 
peptidyl compounds related to GHRH. these peptides, while 
considerably smaller than growth hormones are still 
susceptible to metabolic instability. 

10 Administration of the hexapeptide growth hormone 

releasing peptide- 6 (GHRP-6) results in the secretion of 
growth hormone in many species, including humans. 
This peptide is one of a series of synthetic peptides, the 
structures of which were based on the pentapeptide Met- 

15 enkephalin. It has been shown that CHRP binds specifically 
to the pituitary, although the binding does not involve the. 
opioid, GHRH, or the somatostatin receptors. 

In recent years significant efforts have been taken to 
develop nonpeptidyl analogs of this series of compounds. 

20 Such compounds, termed growth hormone secret agogues, should 
be orally bioavailable, induce the production or release of 
growth hormone, and act in concert, or synergistically with 
GHRH. 

Representative growth hormone secretagogues are 
25 disclosed in United States Patent 3,239,345; United States 
Patent 4,036,979; United States Patent 4,411,890; United 
States Patent 5,206,235; United States Patent 5,248,841; 
United States Patent 5,310,737; United States Patent 
5,310,017; European Patent Publication 144,230; European 
30 Patent Publication 513,974; Patent Cooperation Treaty Patent 
Publication WO 94/07486; Patent Cooperation Treaty Patent 
Publication WO 94/08583; Patent Cooperation Treaty Patent 
Publication WO 94/13696; United States Serial Numb r 
08/704,494, filed August 20, 1996, Unit d States S rial 
35 Number 08/700,206, filed August 20, 1996, and Science, 
260:1640-1643 (1993). 
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United States Patent 5,206,235, issued April 27, 1993, 
describes a series of benzolactam compounds typified by the 
following structure. 



5 




These compounds have demonstrated clinical activity in 
humans in raising the growth hormone secretory levels. B.J. 
Gertz, Journal of Clinical Endocrinology and Metabolism, 
10 77:1393-1397 (1993). 

Another group of growth hormone secretagogues is 
described in Patent Cooperation Treaty Patent Publication WO 
94/13696, published June 23, 1994. These compounds are 
typified by the following two structures. 
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The present invention provides a series of compounds 
that have activity as growth hormone secret agogues • These 
compounds are non-peptidyl in nature and are, therefore, 
5 more metabolically stable than growth hormone, growth 
hormone releasing hormone, or analogs of either of these 
proteins. The compounds employed in the present invention 
are preferred for human pharmaceutical uses as well as 
veterinary uses, particularly in cattle, swine, sheep, 
10 poultry and fish. 



The present invention relates to compounds of formula I 



wherein: 

A is Ci-C 6 alkyl, aryl, Ci-C 6 alkylaryl, 
20 C x -C 6 alkyl (0) Ci-C 6 alkylaryl, Ci-C 6 alkyl (S) d-Csalkylaryl, 
indolyl, indolinyl, thienyl, (Ci-C 6 alkyl) thienyl, 




B 



15 



I 
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benzothi nyl, benzofuranyl, naphthanyl, cyclohexyl, (Ci- 
C^alkyl) indolyl, (Ci-C 6 alkyl)benzothienyl/ 

(Ci~C 6 alkyl) naphthanyl, (Ci-C 6 alkyl) benzofuranyl , and 

(Ci-C 6 alkyl ) cyclohexyl ; 
5 B is NH 2/ NHRi, Ci-C 6 alkylNH 2 , Ci-CealkylNHRi, 

Ci -C 6 al kyl ar ylNH 2 , C x -C 6 al kyl arylNHRi , 
Ci-C6alkylcyclohexylNH 2 / Ci-CfialkylcyclohexylNHRi, 
Ri -piper idin-3-yl (Ci-C 6 alkyl) , 

Ri-piperidin-2-yl (Ci-C 6 alkyl) , Ri -piper idin-4-yl (Ci-C € alkyl) , 
10 Ri-quinolin-2-yl (Ci-C 6 alkyl) , 

Ri- (2, 4-dihydroquinolin-2-yl (Ci-Cealkyi) , 

Ri-isoquinolin-2-yl (Ci-C 6 alkyl) , and 

Rj- (2, 4-dihydroisoquinolin-2-yl (Ci-C 6 alkyl) ; 

R 1 is hydrogen, Ci-C 6 alkyl, Ci-Cealkyl (OH) , or 
15 Ci-C 6 alkylidenyl (GR)^; 

is Ci-C € alkyl, Ci-Cealkenyl , 
Ci-C 6 alkyl(0)Ci-C 6 alkyl, C<0)0-Ci-C 6 alkyl, aryl, or 
Ci-C 6 alkylaryl; 

X is Ci-C 6 alkylidenyl, 0, S, NH, or N(Ci-C € alkyl) ; 
20 V is selected from the group consisting of 
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and 




W is S, O, NH, or CH 2 ; 
5 Y is N or CH; 

Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R4 and R s are independently hydrogen, Cj-C 6 alkyl, 

10 aryl, Ci-C«alkylaryl, C(0)0(C,-C«alkyl) , 
C(0)N(C 1 -C 6 aUcyl) a , or d-CUalkylCOR?; 

R 7 is hydrogen, Cj-Cealkyl, pyrrolidinyl, 
piperidinyl, hoooproline, or proline; 

D is hydrogen, Ci-C 6 alkyl, 

15 C,-C«alkyl (0) (C0)C t -C 6 alkyl, C x -C 6 alkyl (O) (CONtd-^alkyDj, 
C,-C«alkylaryl, C(0)R«, C-CalkyKOJRj, Ci-C 6 alkyl (OH) , C,-C, 
alkylC(0)R«, C,-C s alkylR«, aryl, (C,-C6alkyl)NHS0 2 (C,-C 6 alkyl) , 
(Ci-C 6 alkyl) NHSO2 (aryl) ; 

Re is H, Ci-C 6 alkyl, aryl, naphthyl, 

20 Ci-C«alkylaryl, acetyl, NH 2 , NH(C,-C«alkyl) , 

NH(Ci-C«alkyl)0(C,-C s alkyl), NH(C,-C 6 alkyl)S (C,-C 6 alkyl) , 
NH (Ci-C 6 alkylidenyl) OCH3, NH (C,-C 6 alkyl) aryl, 
NH (C 3 -C 6 cycloalkyl) , NH (C,-C 6 alkyl) C (0) (C a -C 6 alkyl) , 
NH(Ci-C 6 alkyl)NH(C,-C«alkyl) , NHCCj-CealkyDNHtCj-Cealkylaryl) , 

25 NHS0 2 (Ci-C«alkylaryl), NH(Ci-C 6 alkyl)C(0)0(Ci-C6alkyl) , 
NH(naphthyl) ,N(Ci-C 6 alkyl) 2 , N(C,-C«alkyl) (aryl) , 
N(C,-C,alkyl) (Ci-C 6 alkylaryl), OfC^Cjalkyl) , O(aryl), 
0 (Ci-C 6 alkylaryl ) , piperidinyl, 

piperidinyl-C(0)NH(C,-C 6 alkyl) , piperidlnyl-C(0)NH(Ci- 
30 c 6 alkylaryl) , piperidinyl-C (O) N(C,-C 6 alkyl) 2 , 
pip ridinyl-C(0)N(C,-C«alkyl) (aryl), 
pyrrolidinyl, pyrrolidinyl C (O)NH(aryl)-, 
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pyrrolidinyl C (0)NH(Ci-C 6 alkyl) 

pyrrolidinyl C(0)NH(Ci-C 6 alkyl) 2 -, 

pyrrolidinyl C (O) NH (Ci-C 6 alkylaryl) -/ 

pyrrolidinyl C (O)NH (Ci-C € alkyl) aryl-/ 

pyrrol inyl, morpholino, hexamethyleneimino, 

hept ame thylene i m i no , quinolinyl, 2, 4-dihydroquinolinyl, 

•1/2,3/ 4-tetrahydroquinolinyl, 

2/ 4-dihydroisoquinolinyl/ 1,2/3/ 4-tetrahydroisoquinolinyl, 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine/ serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glut amine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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0 O 

it NCH, 
H 3 



00 O 0 

— TlCj-C^alkyl TJCi-Cgalkylaryl 




Q 0 



ogoooa 

O S0 2 CH 3 

0 o O 

aryl 





aryl 

CN^aryl c ' (0) Cl -c 6 alkyl 







alkylaryl Oaryl aryl ^ ^ 



E is hydrogen, Ci-Csalkyi, C(0)Ci-C 6 alkyl, aryl, 
(arylJCtONRc, (aryl) (d-CealkyUC (0)R«, 
Ci-C 6 alkylaryl, C(0)aryl, Ci-C 6 alky 1C(0) aryl,. naphthyl, 
Ci-C 6 alkylnaphthyl, C (O) naphthyl, 

Ci-C 6 alkylC (O) naphthyl, heteroaryl, Ci-C 6 alkylheteroaryl, 
C (0) heteroaryl, Ci-C 6 alkylC(O) heteroaryl, indanyl, 
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Ci-C«alkylindanyl, C(0)indanyl, C,-C«alkylC(0)indanyl, 
cycloalkyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl; 

G is hydrogen, C,-C«alkyl, aryl, C,-C«alkylaryl, 
and Cj-Cealkenyl; 

J is hydrogen, C}-C«alkyl, aryl, and 
C,-C 6 alkylaryl; 

L is hydrogen, C,-C 6 alkyl, C(0)OC l -C. : alkyl, aryl, 
Ci-C 6 alkylaryl, C(0)OC,-C 6 alkylaryl, C,-C 6 alkenyl, -F, and 
-CN, C!-C 6 alkyl-OH, Ci-C 6 alkyl-0-C l -C«alkyl, 
C,-C 6 alkyl-C (O) R«; 

or a pharmaceutical^ acceptable salt or solvate thereof. 
The present invention relates to compounds of formula I 




V 

E 
Z 

20 wherein: 

A is Ci-Cealkylaryl, Ci-Csalkyl (0)d-C s alkylaryl, 
(Ci-C 6 alkyl)indol-3yl, |C,-C 6 alkyl)benzothien-3yl, (C,- 
C 6 alkyl)naphthan-2yl, (Ci-C s alkyl)benzofuran- 3yl, and (d- 
Cealkyl) cyclohexyl; 

25 B is Ci-CealkylNHRi, Ci-C 6 alkylarylNHRi, 

Ci-C 6 alkylcyclohexylNHR t , R x -piperidin-3-yl(Ci-C«alkyl) , 
Ri-piperidin-2-yl (Ci-C 6 alkyl) , Ri-piperidin-4-yl (d-Cealkyl) , 
Ri-quinolin-2-yl (C a -C«alkyl) , R,- (2, 4-dihydroquin lin-2-yl (Ct- 
C 6 alkyl), R,-isoquinolin-2-yl(Cj-C«alkyl) , and 

30 R l -(2,4-dihydroisoquinolin-2-yl(Ci-C 6 alkyl); 
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Ri is hydrogen, Ci-C s alkyl, Ci-C 6 alkyl (OH) , or 
Ci-C 6 alkylidenyl (OH) R 2 ; 

Rj is Ci-C 6 alkyl, C,-C$alkenyl, Ci-C«alkyl (0) C,-C 6 
alkyl, C(0)0-C,-C 6 alkyl, aryl, or Ci-C 6 alkylaryl; 

X is Ci-C«alkylidenyl, 0, S, NH, or N(d-C € alkyl) ; 

V is a nitrogen-containing heterocycle selected 
from the group consisting of 
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W is S, 0, NH, or CH 2 ; 
Y is N or CH; 
Z is N or CH; 

R4 and R 5 are independently hydrogen, Ci-Cealkyl, 
aryl, (^-Cealkylaryl, C (0)0 (Chalky!) , 
C(0)N(Ci-C 6 alkyl) 2 / or d-C«alkylCOR 7 ; 

R 7 is hydrogen, Ci-C 6 alkyl, pyrrolidinyl, 
piperidinyl, homoproline, or proline; 

D is CfOJRo OIzNHSOatC^Cealkyl) / or 
C 6 alkyl(OH); 

R« is NH 2 , NHtd-Ccalkyl) , NH<Ci~ 
C 6 alkylidenyl)OCH 3 , NH<Ci-C 6 alkyl) aryl, N(Ci-C 6 alkyl) 2 , N{Ci- 
C«alkyl) (aryl), N(Ci-Gcalkyl) (Ci-C 6 alkylaryl) , 0(d-C 6 alkyl) , 
piperidinyl or optionally substituted piperidinyl, 
pyrrol idinyl or optionally substituted pyrrolidinyl, 
pyrrol inyl or optionally substituted pyrrolinyl, 
morpholino, hexamethyleneimino, heptamethyleneimino, 
quinolinyl, 2,4-dihydrdquinolinyl, isoquinolinyl, 2,4- 
dihydroisoquinolinyl, an amino acid selected from the 
group consisting of proline, homoproline, glycine, 
alanine, valine, leucine, isoleucine, tyrosine, 
tryptophan, phenylalanine, serine, threonine, asparagine, 
glutamic acid, aspartic acid, lysine, arginine, 
glut amine, his ti dine, cysteine, and methionine, or a 
nitrogen-containing heterocycle selected from the group 
consisting of 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99AB525 



- 14 - 



0 Q 




CN 




0 



CO 

0Q00 
Odd 




and 



E is hydrogen, Ci-C 6 alkyl, aryl 
Cj-Csalkylaryl, naphthyl, or C,-C € alkylnaphthyl, 
5 or a pharmaceutical^ acceptable salt or solvate thereof. 

The present invention relates to compounds of Formula 
I, as follows: 
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wherein Rl is C^HsCIfeOCHa-, C&siCHz)*- or indol-3- 
ylmethyl; Y is pyrrolidin-l-yl, 4-Ci-Cs alkylpiperidin- 
5 1-yl or NR2R2; R2 are each independently a Ci to C 6 

alkyl; R3 is 2-napthyl or phenyl para- substituted by W; 
W is H, F, CF 3 , Ci-C 6 alkoxy or phenyl; and R4 is H or 

CH 3 , 

or a pharmaceutical^ acceptable salt or solvate thereof. 

10 

The present invention further relates to 
pharmaceutical formulations containing compounds of 
formula I, alone or in combination with other growth 
hormone secretagogue compounds, and/or in combination with 

15 suitable bone-antiresorptive agents, and the use of said 
compounds and/or formulations at least for the increase in 
endogenous levels of growth hormone in a mammal. 

The present invention yet further relates to methods 
for the treatment or prevention of a physiological condition 

20 which may be modulated by an increase in endogenous growth 
hormone, which method comprises administering to an animal 
in need of said treatment an effective amount of a compound 
of formula I. 

The present invention additionally relates to compounds 
25 of formula IA: 
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0 



wherein E is as defined above. 

Also provided are compounds of formula ZZ and ZZZ 
useful as chiral intermediates in the preparation of 
compounds of formula I: 




ZZZ 



wherein E is as defined above. 

The present invention still further relates to 
processes for the preparation of compounds of formula I. 

Th terms and abbr viations used in the instant 
examples have their normal meanings unl ss otherwise 
designated. For example *°C refers to degrees Celsius; 
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"N" refers to normal or normality; "rnmol" refers to 
millimole or millimoles; "g" refers to gram or grams; "ml" 
means milliliter or milliliters; "M" refers to molar or 
molarity; n MS" refers to mass spectrometry; W FDMS" refers 
5 to field desorption mass spectrometry; n UV" refers to 
ultraviolet spectroscopy; "IR" refers to infrared 
spectroscopy; and M NMR" refers to nuclear magnetic 
resonance spectroscopy. 

As used herein, the term *Ci-C6 alkyl" refers to 

10 straight or branched, monovalent, saturated aliphatic 
chains of 1 to 6 carbon atoms and includes, but is not 
limited to, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, and hexyl. The term 
w Ci-C6 alkyl" includes within its definition the term *Ci- 

15 C 4 alkyl". 

As used herein, the term "cycloalkyl" refers to 
cyclized chains of 1 to 6 carbon atoms and includes, but is 
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, and 
cyclohexyl . 

20 "Halo" represents chloro, fluoro, bromo or iodo. 

*Ci-C6 alkoxy" represents a straight or branched alkyl 
chain having from one to six carbon atoms attached to an 
oxygen atom. Typical C3.-C6 alkoxy groups include methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy and 

25 the like. The term "C1-C6 alkoxy" includes within its 
definition the term "C1-C4 alkoxy". 

"C2-C6 alkanoyl" represents a straight or branched 
alkyl chain having from one to five carbon atoms attached 
through a carbonyl moiety. Typical C2-C6 alkanoyl groups 

30 include ethanoyl (also referred to as acetyl), propanoyl, 
isopropanoyl, butanoyl, t-butanoyl, pentanoyl, hexanoyl, 
and the like. 

n Ci-C6 alkylidenyl" refers to a straight or branched, 
divalent, saturated aliphatic chain of one to six carbon 
35 atoms and includes, but is not limited to, m thylenyl, 
ethylenyl, propylenyl, isopropylenyl, butylenyl, 
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isobutylenyl, t-butylenyl, pentylenyl/ isopentylenyl, 
hexylenyl, and the like. 

The term w aryl" represents an aromatic ring or rings 
including phenyl, napthyl, biphenyl, and aromatic residues 
5 of 5 to 7-membered rings with 1 to 4 heteroatoms (a 

"heteroaryl") , all of which may be optionally substituted 
with one or more substituents, including 
C1-C6 allcyl, -OC1-C6 alkyl, -OCF 3 , amide, NHamide, 
carboxamide, sulfonamide, NHsulfonamide, imide, hydroxy, 
10 carboxy, nitro, chloro, fluoro, tri(chloro or 

fluoro) methyl, cyano, and the like. The aromatic ring may 
be attached at any carbon atom or heteroatom which affords 
a stable structure. 3, 4 -methyl enedioxyphenyl is included 
here . 

15 The term "heterocycle" represents a stable 5- to 7- 

membered monocyclic or 7- to 1 0-membered bicyclic 
heterocyclic ring which is saturated or unsaturated and 
which consists of carbon atoms and from 1 to 4 heteroatoms 
selected from the group consisting of nitrogen, oxygen or 

20 sulfur, and wherein the nitrogen and sulfur heteroatoms may 
optionally be oxidized, and the nitrogen heteroatom may 
optionally be quatemized and including a bicyclic group in 
which any of the above-defined heterocyclic rings is fused 
to a benzene ring. The heterocyclic ring may be attached 

25 at any heteroatom or carbon atom which affords a stable 
structure, and may be optionally substituted with one or 
more substituents selected from the group consisting of Ci- 
C6 alkyl, -OC1-C6 alkyl, hydroxy, nitro, chloro, fluoro, or 
tri (chloro or f luoro) methyl , and the like. 

30 The term n carboxy-protecting group" as used herein 

refers to substituents of the carboxy group commonly 
employed to block or protect the carboxy functionality while 
reacting other functional groups on the compound. Examples 
of such protecting groups include methyl, ethyl, p- 

35 nitrobenzyl, p-methylbenzyl, p-methoxybenzyl, 3,4- 
dimethoxybenzyl, 2,4-dim thoxybenzyl, 2,4,6- 
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trimethoxybenzyl, 2, 4, 6-trimethylbenzyl, pentamethylbenzyl, 
3, 4 -methyl ene-dioxybenzyl, benzhydryl, 4 , 4' -dimethoxy- 
benzhydryl, 2, 2' , 4, 4 f -tetramethoxybenzhydryl, t-butyl, t- 
amyl, trityl, 4-methoxytrityl, 4, 4'-dimethoxytrityl, 4, 4', 
5 4"-trimethoxytrityl, 2-phenylprop-2-yl, trimethylsilyl, t- 
butyldimethylsilyl, phenacyl/ 2,2, 2-trichloroethyl, 2-(di{n- 
butyl )methylsilyl) ethyl, p-toluenesulfonylethyl, 4- 
nitrobenzylsulfonylethyl, allyl, cinnamyl, 1- 
(trimethylsilylmethyl)prop-l-en-3-yl, and the like. 

10 A preferred carboxy-protecting group for the practice of the 
present invention is methyl or ethyl. Further examples of 
these groups may be found in E. Haslam, supra, at Chapter 5, 
and T.W. Greene, et al. f supra, at Chapter 5. 

The term M amino-protecting group" as used herein 

15 refers to substituents of the amino group commonly 
employed to block or protect the amino functionality 
while reacting other functional groups on the compound. 
Examples of such amino-protecting groups include formyl, 
trityl , phthalimido , trichloroacetyl , chloroacetyl , 

20 bromo acetyl, iodoacetyl, and urethane-type blocking 
groups such as benzyloxycarbonyl, 

4-phenylbenzyloxycarbonyl, 2-methylbenzyloxycarbonyl, 
4 -me thoxybenz yloxycarbonyl , 4 - f luorobenzy loxycarbony 1 , 
4-chlorobenzyloxycarbonyl, 3-chlorobenzyloxycarbonyl, 

25 2-chlorobenzyloxycarbonyl, 2, 4-dichlorobenzyloxycarbonyl^ 
4 -bromobenz yloxycarbonyl, 3-bromobenzyloxycarbonyl, 
4-nitrobenzyloxycarbonyl, 4-cyanobenzyloxycarbonyl, 
n-butoxycarbonyl, (NBoc ) t-butoxycarbonyl , 
1, 1-diphenyleth-l -yloxycarbonyl, 

30 1 , 1-diphenylprop-l -yloxycarbonyl, 
2-phenylprop-2-yloxycarbonyl, 
2- (p-toluyl) -prop-2-yloxycarbonyl, 

cy clopent any loxycarbony 1, 1-methylcyclopentanyloxycarbonyl, 
eye lohexan yloxycarbonyl, 1-methylcyclohexanyloxycarbonyl, 
3 5 2-methylcyclohexanyloxycarbonyl , 

2- (4-toluylsulfonyl) -ethoxycarbonyl, 
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2- (methylsulf onyl) ethoxycarbonyl, 

2- (triphenylphosphino) -ethoxycarbonyl, 

f luorenylmethoxy-carbonyl (EMOC) , 

2- (trimethylsilyl) ethoxycarbonyl, allyloxycarbonyl, 
5 1- (trimethylsilylmethyl)prop-l-enyloxycarbonyl, 
5-benzisoxalylmethoxycarbonyl, 
4-acetoxybenzyloxycarbonyl, 
2, 2, 2-trichloroethoxycarbonyl, 

2-ethynyl-2-propoxycarbonyl, cyclopropylmethoxycarbonyl , 

10 4- (decyloxy) benzyloxycarbonyl, isobornyloxycarbonyl, 
1 -piper idyloxycarbonyl, and the like; 
benzoylmethylsulfonyl group, 2-nitrophenylsulf enyl, 
diphenylphosphine oxide and like amino-protecting groups. 
The amino-protecting group employed is usually not 

15 critical so long as the derivatized amino group is stable 
to the condition of subsequent reactions on other 
positions of the intermediate molecule, and may be 
selectively removed at the appropriate point without 
disrupting the remainder of the molecule including any 

20 other amino-protecting groups. A preferred 

amino-protecting group for the practice of the present 
invention is t-butoxycarbonyl (NBoc) . Further examples 
of groups referred to by the above terms are described by 
E. Haslam, Protective Groups in Organic Chemistry, 

25 (J.G.W. McOmie, ed., 1973), at Chapter 2; and T.W. Greene 
and P.G.M. Wuts, Protective Groups in Organic Synthesis 
(1991), at Chapter 7. 

The term "leaving group 0 (Q) refers to a group of atoms 
that is displaced from a carbon atom by the attack of a 

30 nucleophile in a nucleophilic substitution reaction. 

Suitable leaving groups include bromo, chloro, and iodo, 
benzenesulfonyloxy, methanesulfonyloxy, and 
toluenesulfonyloxy. The term ^leaving group" (Q) includes 
activating groups. 

35 The term "activating group* as used herein refers a 

leaving group which, when taken with the carbonyl (-C*0) 
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group to which it is attached, is more likely to take part 
in an acylation reaction than would be the case if the 
group were not present, as in the free acid. Such 
activating groups are well-known to those skilled in the 
5 art and may be, for example, succinimidoxy, phthalimidoxy, 
benzotriazolyloxy, azido, or -O-CO- {C4-C7 alkyl) . 

The compounds used in the method of the present 
invention may have -one or more asymmetric centers. As a 
consequence of these chiral centers, the compounds of the 

10 present invention occur as racemates, mixtures of 

enantiomers and as individual enantiomers, as well as 
diastereomers and mixtures of diastereomers. All 
asymmetric forms, individual isomers and combinations 
thereof, are within the scope of the present invention. 

15 The terms *R" and are used herein as commonly 

used in organic chemistry to denote specific configuration 
of a chiral center. The term ^R" {rectus) refers to that 
configuration of a chiral center with a clockwise 
relationship of group priorities (highest to second 

20 lowest) when viewed along the bond toward the lowest 

priority group. The term "S" (sinister) refers to that 
configuration of a chiral center with a counterclockwise 
relationship of group priorities (highest to second 
lowest) when viewed along the bond toward the lowest 

25 priority group. The priority of groups is based upon 
their atomic number (in order of decreasing atomic 
number) . a partial list of priorities and a discussion of 
stereochemistry is contained in Nomenclature of Organic 
Compounds: Principles and Practice, (J.H. Fletcher, et 

30 al., eds., 1974) at pages 103-120. 

In addition to the (R)-(S) system, the older D-L 
system is also used in this document to denote absolute 
configuration, especially with reference to amino acids. 
In this system, a Fischer projection formula is oriented 

35 so that the number 1 carbon of the main chain is at the 
top. The prefix ^D" is used t repr s nt the absolute 
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10 



15 



20 



configuration of the isomer in which the functional 
(determining) group is on the right side of the carbon 
atom at the chiral center and *L", that of the isomer in 
which it is on the left. 

In order to preferentially prepare one optical isomer 
over its enantiomer, a number of routes are available. As 
an example, a mixture of enantiomers may be prepared, and 
then the two enantiomers may be separated. A commonly 
employed method for the resolution of the racemic mixture 
(or mixture of enantiomers) into the individual enantiomers 
is to first convert the enantiomers to diastereomers by way 
of forming a salt with an optically active acid or base. 
These diastereomers may then be separated using differential 
solubility, fractional crystallization, chromatography, or 
the like. Further details regarding resolution of 
enantiomeric mixtures may be found in J. Jacques, et al., 
Enantiomers, Racemates, and Resolutions, (1991) . 

Preferred compounds of the present invention are 
compounds of formula I wherein: 



A is 





or 




# 



B is 




NH 2 
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J is H; 
G is H; 
X is NH; 



V is 




D is -C(0)Re/ where R« is 1-pyrrolidinyl, 
1 -piper idinyl, 4 -methyl -1 -piper idinyl, N,N-dimethyl, 




9 



L is H or CH 3 ; 
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or a pharmac utically acceptable salt or solvate thereof. 

A preferred compound includes a compound of formula Id 
provided below: 




Id 



Also preferred are compounds of formula IA and IB 
provided hereinabove. 

10 During any of the following synthetic sequences it may 

be necessary or desirable to protect sensitive or reactive 
groups on any of the molecules concerned. This may be 
achieved by employing conventional protecting groups as 
described, supra. 

15 The compounds of the present invention may be prepared 

by a number of routes, many of which are known to those of 
skill in the art. The particular order of steps to be 
employed in the synthesis of compounds of formula I is 
dependent upon the compound to be synthesized/ the starting 

20 material employed, and the relative lability of the various 
substituted moieties. Examples of such synthetic routes may 
be found in Schemes I through IV provided below, as well as 
in the Examples. 

One synthetic route to compounds of the present 

25 invention is provided in Scheme I below. The compounds of 
f ram la IV and IV ar commercially availabl , or may be 
prepared using techniques known in the art. A compound of 
formula IV may b prepared from a compound of formula IV' 
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through an int mediate acid chloride prepared by standard 
methods using thionyl chloride or oxalyl chloride. 
Treatment of the resulting acid chloride with a bromine 
source, such as N-bromosuccinimide/ followed by quenching of 
5 the acid chloride with ethanol, results in compounds of 
formula IV. It is to be understood that the bromine group 
on the compound of formula IV may in fact be any suitable 
leaving group (Q), as defined herein. This preparation is 
provided below in Scheme IA. 

10 

Scheme IA 

\r R 1. thicmyl cbloxid* 

^ 2. N-bramosucc inlaid e 

IV 1 3# stoH 

15 

wherein R is representative of E as defined in a compound of 
formula I above. 

The starting material further includes compounds of 
formula V, which are commercially available, or may be 

20 routinely synthesized using techniques readily known in the 
art. Compounds of formula IV may be coupled with a compound 
of formula V (4-nitro imidazole) by methods known in the art 
to generate a compound of formula lib' . Suitable agents to 
be employed in the coupling of these compounds include the 

25 treatment of a compound of formula IV with an organic or 

inorganic base, followed by reaction with the bromo compound 
of formula IV. Standard organic bases include 
trialkylamines, potassium hexamethyldisilazide, lithium 
hexamethyldisilazide, lithium diisopropylamide, potassium 

30 carbonate , and the like. Preferred for the practice of the 
present invention is sodium hydride or potassium carbonate 
in dimethyl formamide. A compound of formula lib' is then 
deprotected to provid a compound of formula lib, using 
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lithium hydroxide, although other deprotecting reagents may 
be employed in this reaction. Such deprotecting agents 
include standard saponification reagents such as sodium 
hydroxide, potassium hydroxide, and lithium hydroxide. 
5 Substantially pure (R) enantiomers of compounds of 

formula lib may also be synthesized by methods provided in 
U.S. 5,344,937 and 5,380,866, the disclosures of which are 
herein incorporated by reference. 

A compound of formula lib is then converted to the 

10 corresponding amide under appropriate conditions with a 
compound of formula VI to generate a compound of formula 
I la. In general, amidation of primary or secondary amines 
of formula VI may be accomplished by a number of methods 
known in the art in which activation of the acid to form a 

15 better leaving .group is the initial step. Suitable 

activating agents for this are also known in the art and 
include dicyclohexycarbodiimide (DCC) , l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimlde hydrochloride (EDC) 
with hydroxybenzotriazole (HOBT) , oxalyl chloride, thionyl 

20 chloride, PyBOP* (benzotriazol-l-yl- 

oxytripyrrolidinephosphonium hexafluorophosphate) , and the 
like. Preferred for the practice of the present invention 
is hydroxybenzotriazole (HOBT) . The nitro group on the 
resulting compound of formula Ila may then be reduced to an 

25 amino group using any suitable means, employing a suitable 
reducing agent. Preferred for the practice of the present 
invention is a catalytic reduction employing hydrogen and 5% 
palladium on carbon. A compound of formula II is produced 
by this reduction reaction. 

30 The preferred reaction temperature range employed in 

these reactions is between -40 and 150 °C, and the most 
preferred range is between 10 and 40 °C. These reactions 
may be conveniently carried out in situ, without isolation 
of the particular compound after its preparation. 

35 Examples of these reactions are pr vided below in 

Scheme I. 
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Schema I 




wherein R is representative of E as previously defin d, and 
R2R1N is R* as previously defined. 
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A second portion of the overall synthesis of compounds 
of formula I is provided in Scheme II below. 
Representative starting material for this synthesis is a 
compound of formula IHb', which is a chemically-protected 
5 form of the amino acid O-serine. By chemically-protected it 
is meant that both the amino- and carboxy- functional groups 
have been suitably protected in order to facilitate further 
reactions with this molecule. Such protection reactions are 
known to those of skill in the art, and may be applied to 

10 other suitable starting materials. Intermediates of formula 
IHb' are commercially available, or may be prepared by 
standard syntheses of amino acids. Such syntheses are well 
known to persons of ordinary skill in the art and are 
described, for example, in Chemistry and Biochemistry of 

15 Amino Acids, (G.C. Chapman ed., 1985). The protected amino 
group may be specifically deprotected using trifluoroacetic 
acid and methylene chloride to allow for further reactions 
with this amino functional group. This deprotection 
reaction results in a compound of formula IHb. 

20 A compound of formula IHb may then be N-acylated with 

an amino-protected compound of formula X to produce a 
compound of formula Ilia' . Suitable activating agents for 
this N-acylation reaction are known in the art and include 
DCC, HOBT, EDC, and oxalyl chloride. Preferred for the 

25 practice of the present invention is HOBT. Compounds of . 
formula X are commercially available, or are readily 
prepared from suitable available starting materials. The 
protected carboxy group on the compound of formula Ilia' is 
then selectively deprotected, typically using lithium 

30 hydroxide, to generate a compound of formula III. Compounds 
of formula III in which the starting material I I lb' is 2- 
Nboc-amino-pentanoic acid methyl ester may also be prepared 
by the route described in Scheme II. 

A compound of formula III is then coupled with a 

35 compound prepared from the reduction of lib' with hydrogen 
and a palladium catalyst employing a coupling reaction to 
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generat a compound of formula la. Again, typical reagents 
for this N-acylation are known in the art, and include DCC 
and HOBT, which is the preferred method of coupling employed 
in the practice of the present invention. A compound of 
formula la is then selectively deprotected at the carboxy 
group, coupled at this site with a compound of formula VI, 
and then further deprotected at the amino group to generate 
a compound of formula la. Suitable agents for these 
deprotection and coupling reactions are discussed, infra, 
and are known in the art. Compounds of formula la are 
encompassed by formula 1/ and are pharmaceutical^ active. 

The preferred reaction temperature range employed in 
the^e reactions is between -40 and 150 °C, and the most 
preferred range is between 10 and 40 °C. These reactions 
may be conveniently carried out in situ, without isolation 
of the particular compound after its preparation. 

Alternatively, compounds of formula I la can be coupled 
with compounds of formula III to provide intermediates which 
can be deprotected to give compounds of formula la. 

Representative reactions are provided below in Scheme 

II. 
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Schema II 
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wherein R is E as previously defined, and R 2 R t N is R* as 
previously defined. 

An alternative synthetic scheme is provided in Scheme 
III below. A compound of formula VII 
5 (5-nitrobenzimidazole) is commercially available, or may be 
conveniently prepared using reactions known in the art. A 
compound of formula VII is coupled with a compound of 
formula IV in an alkylatioii reaction, using coupling agents 
as discussed, infra. A compound of formula VIII' is 

10 produced in which the carboxy functional group is protected. 
This protecting group is then removed as previously 
discussed, typically using lithium hydroxide, followed by 
coupling with a compound of formula XII. The nitro group on 
the resulting compound of formula VIII is then reduced, 

15 followed by coupling with a compound of formula III. The 
resulting compound of formula lb' is then deprotected to 
provide a compound of formula lb. Compounds of formula lb 
are encompassed by formula I, and are pharmaceutical^ 
active. These reactions are provided below in Scheme III. 

20 
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A still further representative synthesis of compounds 
of formula I is provided below in Scheme IV. Starting 
materials of formula IX (3-amino-nitrobenzene) are 
commercially available. Initially, a compound of formula IX 
5 is coupled with a compound of formula IV by means discussed 
previously. The resulting compound of formula XI' is then 
deprotected, followed by coupling with a compound of formula 
XII to provide a compound of formula XI. A compound of 
formula XI is then reduced and further coupled in an N- 

10 acylation reaction with a compound of formula III. The 
resulting compound of formula Ic' is then deprotected to 
result in a compound of formula Ic. Conditions for these 
reactions have been discussed previously. Compounds of 
formula Ic are encompassed by formula I, and are 

15 pharmaceutical ly active. 
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In addition to the Schemes described hereinabove, an 
enantiospecific protocol for the preparation of the 
compounds of formula I may be employed. Typically, a 
synthetic reaction design which maintains the chiral center 
5 present in the starting material in a desired orientation is 
chosen. The preferred reaction schemes are those that 
generally produce compounds in which greater than 95 percent 
of the product is the desired enantiomer. In Scheme V 
below, R-substituted phenyl is representative of the E 
10 substituents as provided in compounds of formula I above. 
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Th f llowing discus si n is directed to th reactions 
provided in Scheme V. Specifically, the reactions of 
compounds of formula I, II, and III are as provided in the 
discussion of Scheme I hereinabove. 
5 A compound of formula IV may be prepared by the 

alkylation of a compound of formula III by standard methods 
using a base, such as sodium hydride, followed by treatment 
with an electrophile, such as methyl iodide. Preferred 
bases for this reaction include sodium-, lithium-, or 
10 potassium hexamethyldisilazide, lithium diisopropyl amide, 
and sodium hydride. Preferred methylating agents include 
methyl halides or any methyl group with a suitable 
substituted leaving group such as toslyate, mesylate, and 
the like. 

15 A compound of formula V may be prepared by hydrolysis 

of a compound of formula IV using standard saponf ication 
conditions known in the art. Suitable reagents for this 
transformation include sodium hydroxide or lithium 
hydroxide. The resulting carboxylic acid may be converted 

20 into the acid chloride by standard methods using thionyl 

chloride or, preferably, oxalyl chloride. The acid chloride 
may then be reacted with the lithium salt of a chiral 
auxiliary, such as (4R, 5S)- (+)-4-methyl-5-phenyl-2- 
oxazolidinone, to provide compounds of formula V and VI, 

25 which are readily separable by silica gel chromatography. 
A compound of formula VII may be prepared by the 
removal of the chiral auxiliary under basic conditions, such 
as lithium hydroxide. Other reagents known in the art for 
removing oxazolidinone-type chiral auxiliaries may be used 

30 for this transformation. These include lithium 

hydroxide/hydroperoxide conditions, reduction/oxidation 
protocols, alkyl sulfur displacements, and transaminations. 

A compound of formula VIII may be prepar d from a 
compound of formula VII by standard methods known in the 
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art. Formation of the acid chloride using oxalyl or thionyl 
chloride followed by reaction with a suitable substituted 
amine (NR 2 ) provide compounds of formula VIII. 

A compound of formula IX may be prepared by the 
5 reduction of a compound of formula VIII using hydrogen with 
palladium on carbon. Other methods known in the art which 
may be employed for the reduction of the nitro group include 
the use of tin (II) chloride, iron in an acidic solution, 
ferrous sulfate and aqueous alkali, activated alumina, and 

10 sodium sulfite. The resulting A -amino imidazole compound of 
formula Vila is then reacted directly with the appropriate 
dipeptide acid (a compound of formula IIX) under standard 
peptide coupling conditions involving formation of the 
active ester of the dipeptide followed by reaction with 

15 amine Vila. Conditions suitable for amide formation include 
DCC, EDC, with HOBT. A compound of formula IIX may be 
prepared from the methyl ester of unnatural D- amino acids 
such as D-benzyloxyserine, D-tryptophan, and D- 2- amino- 5- 
phenyl-pentanoic acid and the like which are known in the 

20 art. Standard coupling protocols involving formation of the 
active ester of the amino acid using DCC/ HOB t followed by 
reaction with N-Boc-aminoisobutyric acid provide dipeptide 
acids of formula IIX. 

The Boc protecting group of a compound of formula IX 

25 may be removed under standard acidic conditions such as 
hydrochloric acid in acetic acid or ethyl acetate, 
trifluoroacetic acid, tetramethyliodosilane, aluminum 
chloride, sulfuric acid in dioxane, and methane sulfonic 
acid. 

30 An additional method of preparing diastereomeric 

compounds of formula I involves the use of a chromatographic 
column which employs a chiral phase. An example of such a 
preparation may be found in Examples Part 6 as provided 
hereinbelow. 
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Preferred for the practice of the pres nt invention are 
those compounds of formula I wherein the indicated 
stereochemistry is (R,R) at the two chiral centers. An 
example of this preferred stereochemistry is provided by 
5 compounds of formula IA and IB as provided hereinabove. 
Two additional Schemes for providing chiral 
intermediates are provided hereinbelow as Schemes VA and VB. 
As described in Scheme VA, optically pure aryl glycine amino 
acids may be protected at the amino position by reaction 

10 with a suitable protecting group, such as Boc. Reaction of 
the Boc protected intermediate with a standard methyl a ting 
agent, such as methyl iodide, may provide' the corresponding 
phenolic methyl ether. The carboxamide may be prepared by 
coupling with an amine, such as dime thy lamine, pyrrolidine, 

15 or 4-methyl piperidine, using standard coupling techniques. 
Preferred coupling agents for the invention are diethy 
cyanophosphorane (DECP) , triethylamine and the amine at 0°C. 
The Boc protecting group may be removed under standard 
acidic conditions, with trifluoroacetic acid being 

20 preferred. The desired 4-nitroimidazole compounds can be 
prepared by reaction of the free amine with 1, 4- 
dinitroimidazole to give optically pure compounds, as 
determined by chiral HPLC. Such chiral intermediates can be 
processed as described in Schemes I and II to provide 

25 diastereomerically pure products. For example, the chiral 
nitroimidazoles described in Scheme VA or VB may be reduced 
under standard conditions, such as hydro genat ion with a 
palladium catalyst, to provide the corresponding chiral 
amino intermediate II. Such intermediates may be 

30 subsequently coupled with compounds of type III as 

previously described to provide a chiral intermediate which 
can b deprotected to give diastereomerically pure compounds 
of formula la. 
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Schema VA 

CHIRAL SYNTHESIS of D-Phenylglycine Imidasola 

laJ.-IWUH MCI) |aJ,.-,20m«HI| 

JMC».ltJV,<fC 



laj,— 238.2 tH*OM 

|al t — 163.9<M*0H> 

cfci r«l urtotTiM 
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Scheme VB 

Chiral flyntheaia of L-Phenylglycine Imidazole 



NHBoc 




[a] D -+19.7(lN HC1) 

Chiral HPLC>97%ee 

An additional approach and corresponding synthetic 
scheme for the preparation of compounds of the instant 
invention is provided below in Scheme VI: 
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Pharmaceutically active compounds of formula I include 
at least compounds of formula IA, IB, Id, and la' as 
described herein. 
5 Compounds of formula I may be conveniently screened for 

growth hormone secretagogue activity. A typical assay may 
employ pituitary cells established in culture, followed by a 
challenge with the various compounds of formula I, and the 
levels of growth hormone determined accordingly. Growth 
10 hormone levels may be calculated using various 

radioimmunoassay techniques known to those of skill in the 
art. Screening of compounds for growth hormone secretagogue 
activity may conveniently be scaled up for high throughput 
screening. 

15 The invention further encompasses methods employing the 

pharmaceutically acceptable salts of the compounds defined 
by formula I. Although generally neutral, a compound of 
this invention can possess a sufficiently acidic, a 
sufficiently basic, or both functional groups, and 

20 accordingly react with any of a number of inorganic bases, 
and inorganic and organic acids, to form a pharmaceutically 
acceptable salt. 

The term "pharmaceutically acceptable salt" as used 
herein refers to salts of the compounds of formula I which 

25 are substantially non-toxic to living organisms. Typical 
pharmaceutically acceptable salts include those salts 
prepared by reaction of the compounds of the present 
invention with a pharmaceutically acceptable mineral or 
organic acid or an inorganic base. Such salts are known as 

30 acid addition and base addition salts. 

Acids commonly employed to form acid addition salts are 
inorganic acids such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, phosphoric acid, and the 
like, and organic acids such as p-toluenesulfonic, 

35 me thane sulfonic acid, oxalic acid, 
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p-bromophenyl sulfonic acid, carbonic acid/ succinic acid, 
citric acid, benzoic acid, acetic acid, and the like. 
Examples of such pharmaceutical^ acceptable salts are the 
sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, 
5 phosphate, monohydrogenphosphate, dihydrogenphosphate, 
metaphosphate, pyrophosphate, chloride, bromide, iodide, 
acetate, propionate, decanoate, caprylate, acrylate, 
formate, isobutyrate, caproate, heptanoate, propiolate, 
oxalate, malonate, succinate, suberate, sebacate, fumarate, 

10 maleate, butyne-l,4-dioate, hexyne-1, 6-dioate, benzoate, 
chlorobenzoate, methylbenzoate, dinitrobenzoate, 
hydroxybenzoate, methoxybenzoate, phthalate, sulfonate, 
xylenesulfonate, phenylacetate, phenylpropionate, 
phenylbutyrate, citrate, lactate, y-hydroxybutyrate, 

15 glycollate, tartrate, methanesulfonate, propanesulfonate, 

naphthalene-1- sulfonate, naphthalene-2-sulfonate, mandelate, 
mesylate, and the like. Preferred phannaceutically 
acceptable acid addition salts are those formed with mineral 
acids such as hydrochloric acid and hydrobromic acid, and 

20 those formed with organic acids such as maleic acid and 
methanesulfonic acid. 

Salts of amine groups may also comprise quaternary 
ammonium salts in which the amino nitrogen carries a 
suitable organic group such as an alkyl, alkenyl, alkynyl, 

25 or aralkyl moiety. 

Base addition salts include those derived from 
inorganic bases, such as ammonium or alkali or alkaline 
earth metal hydroxides, carbonates, bicarbonates, and the 
like. Such bases useful in preparing the salts of this 

30 invention thus include sodium hydroxide, potassium 

hydroxide, ammonium hydroxide, potassium carbonate, sodium 
carbonate, sodium bicarbonate, potassium bicarbonate, 
calcium hydroxide, calcium carbonate, and the like. The 
potassium and sodium salt forms are particularly preferred. 

35 It should be recognized that the particular counterion 

forming a part of any salt of this inventi n is not of a 
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critical nature, so long as the salt as a whole is 
pharmacologically acceptable and as. long as the counterion 
does not contribute undesired qualities to the salt as a 
whole. 

5 This invention further encompasses methods employing 

pharmaceutical^ acceptable solvates of the compounds of 
.Formula I. Many of the formula I compounds can combine with 
solvents such as water, methanol, ethanol and acetonitrile 
to form pharmaceutical^ acceptable solvates such as the 

10 corresponding hydrate, methanolate, ethanolate and 
acetoni trilate . 

This invention also encompasses methods employing the 
pharmaceutical ly acceptable prodrugs of the compounds of 
formula I.. A prodrug is a drug which has been chemically 

15 modified and may be biologically inactive at its site of 

action, but which may be degraded or modified by one or more 
enzymatic or other in vivo processes to the parent bioactive 
form. This prodrug should have a different pharmacokinetic 
profile than the parent, enabling easier absorption across 

20 the mucosal epithelium, better salt formation or solubility, 
or improved systemic stability (an increase in plasma half- 
life, for example) . 

Typically, such chemical modifications include: 

1) ester or amide derivatives which may be cleaved by 
25 esterases or lipases; 

2) peptides which may be recognized by specific or 
nonspecific proteases; or 

3) derivatives that accumulate at a site of action 
through membrane selection of a prodrug form or' a modified 

30 prodrug form; or any combination of 1 to 3, supra. 

Conventional procedures for the selection and preparation of 

suitable prodrug derivatives are described, for example, in 

H, Bundgaard, Design of Prodrugs, (1985) . 

As used herein, the term "ef fectiv amount" means an 
35 amount of compound of the instant invention which is capable 

of Inhibiting, alleviating, ameliorating/ treating, or 
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preventing further symptoms in mammals, including humans, 
which may be due to decreased levels of endogenous growth 
hormone • 

By "pharmaceutically acceptable formulation" it is 
5 meant that the carrier/ diluent, excipients and salt must be 
compatible with the active ingredient (a compound of formula 
I) of the formulation, and not be deleterious to the 
recipient thereof. Pharmaceutical formulations can be 
prepared by procedures known in the art. For example, the 

10 compounds of this invention can be formulated with common 
excipients, diluents, or carriers, and formed into tablets, 
capsules, and the like. Examples of excipients, diluents, 
and carriers that are suitable for such formulations include 
the following: fillers and extenders such as starch, 

15 sugars, mannitol, and silicic derivatives; binding agents 
such as carboxymethyl cellulose and other cellulose 
derivatives, alginates, gelatin, and polyvinyl pyrrolidone; 
moisturizing agents such as glycerol; disintegrating agents 
such as agar agar, calcium carbonate, and sodium 

20 bicarbonate; agents for retarding dissolution such as 
paraffin; resorption accelerators such as quaternary 
ammonium compounds; surface active agents such as cetyl 
alcohol, glycerol monostearate; adsorptive carriers such as 
kaolin and bentonite; and lubricants such as talc, calcium 

25 and magnesium stearate and solid polyethylene glycols. Final 
pharmaceutical forms may be: pills, tablets, powders, 
lozenges, syrups, aerosols, saches, cachets, elixirs, 
suspensions, emulsions, ointments, suppositories, sterile 
injectable solutions, or sterile packaged powders, and the 

30 like, depending on the type of excipient used. 

Additionally, the compounds of this invention are well 

suited to formulation as sustained release dosage forms. 

The formulations can also be so constituted that 

they release the active ingredient only or preferably in a 

35 particular part of the intestinal tract, possibly over a 

period of time. Such formulations would involve coatings, 
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envelopes, or protective matrices which may be made from 
polymeric substances or waxes. 

The particular dosage of a compound required to treat, 
inhibit, or prevent the symptoms and/or disease of 
5 congestive heart failure in a mammal, including humans, 

according to this invention will depend upon the particular 
disease, symptoms, and severity. Dosage, routes of 
administration, and frequency of dosing is best decided by 
the attending physician. Generally, accepted and effective 

10 doses will be from 15mg to lOOOmg, and more typically from 
15mg to 80mg. Such dosages will be administered to a 
patient in need of treatment from one to three times each 
day or as often as needed for efficacy. 

In addition, the growth hormone secretagogue compounds 

15 as disclosed herein may be administered to a patient in need 
of treatment in combination with other growth hormone 
secretagogues known in the art, and/or with a suitable bone 
anti-resorptive agent or agents for the prevention or 
treatment of osteoporosis and/or loss of muscle strength. 

20 Said suitable bone anti-resorptive agents include selective 
estrogen receptor modulators, bisphophonates, calcitonin, 
and hormone replacement therapeutic agents. Additionally, 
PTH may be administered in combination with said growth 
hormone secretagogues. Said combination therapy may be 

25 administered concomitantly or sequentially. 

Suitable dosing ranges of compounds of formula I 
include 0.01 ^g/ kg/ day to 60 mg/kg/day. 

The present invention also relates to methods for the 
modulation of cardiac function which comprise the 
30 administration of a compound of Formula I. 

The present invention further relates to methods for 
the treatment or pr vention of congestiv heart failur by 
administering, to an animal in need thereof, an effective 
amount of a compound of Formula I. 
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The present invention additionally relates to 
pharmaceutical formulations containing a growth hormone 
secretagogue alone or in combination with additional 
therapeutic agents useful for the treatment or prevention of 
5 congestive heart failure. 

The use of growth hormone secretagogue compounds, for 
. the modulation of cardiac function and for the treatment or 
prevention of congestive heart failure, are described in 
copending U.S. Patent Application Serial No. 09/137,255, 
10 filed August 19, 1998, titled ^Treatment of Congestive Heart 
Failure With Growth Hormone Secretagogues", the teachings of 
which are incorporated herein in their entirety by 
reference. 

The particular dosage of a compound required to treat, 

15 inhibit, or prevent the symptoms and/or disease of 

congestive heart failure in a mammal, including humans, 
according to this invention will depend upon the particular 
disease, symptoms, and severity. Dosage, routes of 
administration, and frequency of dosing is best decided by 

20 the attending physician. Generally, accepted and effective 
doses will be from 15mg to lOOOmg, and more typically from 
15mg to 80mg. Such dosages will be administered to a 
patient in need of treatment from one to three times each 
day or as often as needed for efficacy. 

25 Representative pharmaceutical formulations containing 

compounds of formula I are provided below. The formulations 
which follow are given for purposes of illustration and are 
not intended to be limiting in any way. The total active 
ingredients in such formulations comprises from 0.1% to 

30 99.9% by weight of the formulation. The term "active 
ingredient" means a compound of Formula I. 
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Formulation 1 

Hard gelatin capsules containing the following 
ingredients are prepared: 

Quantity 

5 Ingredient (mq/ capsule) 

Active Ingredient 30.0 

Starch 305,0 

Magnesium stearate 5.0 

10 The above ingredients are mixed and filled into hard 

gelatin capsules in 340 mg quantities. 

Formulation 2 

A tablet formula is prepared using the ingredients 
15 below: 

Quantity 

Ingredient (mg/tablet) 

Active Ingredient 25.0 

Cellulose, macrocrystalline 200.0 

20 Colloidal silicon dioxide 10.0 

Stearic acid 5.0 

The components are blended and compressed to form 
tablets, each weighing 240 mg. 



25 



Formulation 3 



A dry powder inhaler formulation is prepared containing 
the following components: 

Ingredient Weight % 

30 Active Ingredient 5 
Lactose 95 



The active mixture is mixed with the lactose and the 
mixture is added to a dry powder inhaling appliance. 

35 
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Formulation 4 
Tablets, each containing 30 mg of active ingredient/ 
are prepared as follows: 

Quantity 

5 Ingredient (mg/ tablet) 

Active Ingredient 30.0 mg 

Starch 45.0 mg 

Microcrystalline cellulose 35.0 mg 

Po 1 yvi ny lpyr r o 1 i done 
10 (as 10% solution in water) 4.0 mg 

Sodium carboxymethyl starch 4.5 mg 

Magnesium stearate 0.5 mg 

Talc 1.0 mg 

Total 120 mg 

15 

The active ingredient, starch and cellulose are passed 
through a No. 20 mesh U.S. sieve and mixed thoroughly. The 
solution of polyvinylpyrrolidone is mixed with the resultant 
powders, which are then passed through a 16 mesh U.S. sieve. 

20 The granules so produced are dried at 50-60°C and passed 
through a 16 mesh U.S. sieve. The sodium carboxymethyl 
starch, magnesium stearate, and talc, previously passed 
through a No* 30 mesh U.S. sieve, are then added to the 
granules which, after mixing, are compressed on a tablet 

25 machine to yield tablets each weighing 120 mg. 

Formulation 5 

Capsules, each containing 40 mg of medicament are made 
as follows: 

30 Quantity 

Ingredient (mg/ capsule) 

Active Ingredient 40.0 mg 

Starch 109.0 mg 

Magnesium stearate 1.0 mg 

35 Total 150.0 mg 
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The active ingredient/ cellulose, starch, and magnesium 
stearate are blended, passed through a No. 20 mesh U.S. 
sieve, and filled into hard gelatin capsules in 150 mg 
quantities . 

5 

Formulation 6 
Suppositories, each containing 25 mg of active 
ingredient are made as follows; 

Ingredient Amount 
10 Active Ingredient 25 mg 

Saturated fatty acid glycerides 2,000 mg 

The active ingredient is passed through a No. 60 mesh 
U.S. sieve and suspended in the saturated fatty acid 
15 glycerides previously melted using the minimum heat 

necessary. The mixture is then poured into a suppository 
mold of nominal 2.0 g capacity and allowed to cool. 



20 



Formulation 7 

Suspensions, each containing 50 mg of medicament per 
5.0 ml dose are made as follows: 



Ingredient Amount 
25 Active Ingredient 50.0 mg 

X an than gum 4.0 mg 

Sodium carboxymethyl cellulose (11%) 

Microcrystalline cellulose (89%) 50.0 mg 
Sucrose 1.75 g 

30 Sodium benzoate 10.0 mg 

Flavor and Color q.v. 
Purified water to 5.0 ml 

The m dicament, sucr s and xanthan gum ar blended, 
35 passed through a N . 10 mesh U.S. siev , and then mixed with 
a previously made solution of the microcrystallin cellul s 
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and sodium carboxym thyl cellulose in water. The sodium 
benzoate, flavor, and color are diluted with some of the 
water and added with stirring. Sufficient water is then 
added to produce the required volume. 

5 

Formulation 8 

Capsules, each containing 15 mg of medicament, are made 
as follows: 

Quantity 

10 Ingredient (mg/ capsule) 

Active Ingredient 15.0 mg 

Starch 407.0 mg 

Magnesium stearate 3.0 mg 

Total 425.0 mg 



15 



20 



The active ingredient, cellulose, starch, and magnesium 
stearate are blended, passed through a No. 20 mesh U.S. 
sieve, and filled into hard gelatin capsules in 425 mg 
quantities. 



Formulation 9 

An intravenous formulation may be prepared as follows: 
Ingredient Quantity 
Active Ingredient 250.0 mg 

25 Isotonic saline 1000 ml 

Formulation 10 
A topical formulation may be prepared as follows: 

Ingredient Quantity 

30 Active Ingredient 1-10 g 

Emulsifying Wax 30 g 

Liquid Paraffin 20 g 

White Soft Paraffin to 100 g 

35 The white soft paraffin is heated until molten. The 

liquid paraffin and emulsifying wax are incorporated and 
stirred until dissolved. The active ingr dient is added and 
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stirring is continued until dispersed. The mixture is then 
cooled until solid. 

Formulation 11 

5 Sublingual or buccal tablets, each containing 10 mg of 
active ingredient, may be prepared as follows: 

Quantity 

Ingredient Per Tablet 

Active Ingredient 10.0 mg 

10 Glycerol 210.5 mg 

Water 143.0 mg 

Sodium Citrate 4.5 mg 

Polyvinyl Alcohol 26.5 mg 

Polyvinylpyrrolidone 15.5 mg 

15 Total 410.0 mg 



The glycerol, water, sodium citrate, polyvinyl alcohol 
and polyvinylpyrrolidone are admixed together by continuous 
stirring and maintaining the temperature at about 90 °C. 

20 When the polymers have gone into solution, the solution is 
cooled to about 50-55°C and the medicament is slowly 
admixed. The homogenous mixture is poured into forms made 
of an inert material to produce a drug-containing diffusion 
matrix having a thickness of about 2-4 mm. This diffusion 

25 matrix is then cut to form individual tablets having the 
appropriate size. 

Another formulation employed in the methods of the 
present invention employs transdermal delivery devices or 
patches. Such transdermal patches may be used to provide 

30 continuous or discontinuous infusion of the compounds of the 
present invention in controlled amounts. The construction 
and use of transdermal patches for the delivery of 
pharmaceutical agents is well known in the art. See, for 
example, U.S. Patent 5,023,252, the disclosure of which is 

35 herein incorporated by reference. Such patches may be 

constructed for continuous, pulsatile, or on demand delivery 
of pharmaceutical agents. 
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Frequ ntly, it will be desirable or necessary to 
introduce the pharmaceutical composition to the brain, 
either directly or indirectly. Direct techniques usually 
involve placement of a drug delivery catheter into the 
5 host's ventricular system to bypass the blood-brain barrier. 
One such implantable delivery system, used for the transport 
of biological factors to specific anatomical regions of the 
body, is described in U.S. Patent 5, Oil; 472, the disclosure 
of which is herein incorporated by reference. 

10 Indirect techniques, which are generally preferred, 

usually involve formulating the compositions to provide for 
drug latentiation by the conversion of hydrophilic drugs 
into lipid-soluble drugs or prodrugs. Latentiation is 
generally achieved through blocking of the hydroxy, 

15 carbonyl, sulfate, and primary amine groups present on the 
drug to render the drug more lipid soluble and amenable to 
transportation across the blood-brain barrier. 
Alternatively, the delivery of hydrophilic drugs may be 
enhanced by intra-arterial infusion of hypertonic solutions 

20 which can transiently open the blood-brain barrier. 
The following Examples and Preparations are 
illustrative of the processes employed in the synthesis of 
the compounds of the present invention. As would be 
understood by persons skilled in the art, other synthetic 

25 schemes may be employed to prepare the compounds of the 
instant invention. 
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EXAMPLES PART 1 



Preparation 1 



5 




NHBoc 



COjMe 



To a solution of boc- (OBz) -D-Ser-OH (25.0 g, 84.7 mmol) 
stirring in anhydrous N, N-dimethylformamide (500 mL) at room 

10 temperature was added sodium bicarbonate (14.2 g, 169 mmol) 
followed by methyl iodide (26.4 mL, 424 mmol). After 18 h, 
the reaction mixture was concentrated to approximately 100 
mL. Ethyl acetate was added and the mixture washed with 
aqueous sodium bicarbonate and brine. The organic extract 

15 was dried and concentrated to. give the desired compound (25 

g, 96%) as a light yellow oil: X H NMR (300 MHz, CDCI3) d 
1.45 (s, 9H), 3.70 (m, 1H) , 3.75 (s, 3H), 3.85 (m, 1H), 4.50 
(m, 3H), 7.30 (m, 5H) ; MS (FD) m/e 310; Anal, calc'd for 
C16H23NO5: C, 62.12; H, 7.49; N, 4.53. Found: C, 62.31; H, 
20 7.49; N, 4.43. 



To a solution of a compound f Pr paration 1 (5.0 g, 16 
mmol) stirring in dichloromethane (25 mL) and anisole (1 mL) 
at 0 °C was added trifluoroacetic acid. After 4 h at r on 



Preparation 2 




25 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03S5 



-58- 

temperature, saturated sodium bicarbonate solution was added 
and the mixture extracted with ethyl acetate. Th combined 
organic extracts were washed with brine/ dried over sodium 
sufate, and concentrated. The crude product was used in the 
5 next step without further purification. 



Preparation 3 




NHBoc 



10 

To a solution of a compound of Preparation 2 (65.4 
mmol), boc-a-aminoisobutyric acid' 1(13.2 g, 65.4 mmol), 1- 
hydroxybenzotriazole (8.8 g, 65.4 mmol)/ and N,N- 
diisopropylethylamine (22.8 mL, 130.7 mmol) stirring in 

15 dichloromethane (500 mL) at 0 °C was added l-(3- 

dimethylaml nopropyl) -3-ethylcarbodiimide (12.3 g, 71.9 
mmol) . After 18 h, ethyl acetate and saturated ammonium 
chloride were added and the mixture extracted with ammonium 
chloride, sodium bicarbonate/ and brine. The organic 

20 extracts were dried over sodium sulfate and concentated. 
Purification by silica gel chromatography (25% ethyl 
acetate/hexanes) yielded the desired compound (21.6 g, 83%) 
as a white solid: *H NMR (300 MHz, CDCI3) d 1.39 <s, 9H) , 
1.48 (s, 6H), 3.62 (dd, J - 3.4, 9.1 Hz, 1H) , 3.70 (s, 3H) , 

25 3.85 (dd, J - 3.4, 9.1 Hz, 1H) , 4.48 (dd, J « 12.5, 22.7 Hz, 
2H), 4.75 (m, 1H) , 4.92 (s, 1H) , 7.11 (d, J = 8.6 Hz, 1H) , 
7.35 (m, 5H); MS (FD) m/e 395; Anal, calc'd for C20H30N2O6: 
C, 60.90; H, 7.67; N, 7.10. Found: C, 61.02; H, 7.78; N, 
7.10. 

30 
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Preparation 4 




NHBoc 



To a solution of a compound of Preparation 3 (5.30 g, 
13.4) stirring in dioxane (100 mL) /water (50 mL) at room 
temperature was added lithium hydroxide (2.80 g, 67.3 mmol) . 
After 18 h, water was added and the solution concentrated. 
The resulting mixture was extracted with diethyl ether. 
Sodium chloride was added to the aqueous layer and the pH 
adjusted to 3.5 with 1 N HCl. The resulting mixture was 
extracted with ethyl acetate and the combined organic 
extracts dried over sodium sulfate then concentrated to 
yield the title compound (4.40 g, 86%) as a white foam: 1 H 
NMR (300 MHz, CDCI3) d 1.39 (s, 9H) , 1.45 (s, 3H) , 1.47 (s, 
3H), 3.68 (m, 1H) , 3.95 (m, 1H) , 4.54 (s, 2H) , 4.70 (m, 1H) , 
5.51 (bs, 1H), 7.18 (d, J« 9.1 Hz, 1H) , 7.25 (m, 5H) , 9.90 
(bs, 1H) ; MS (FD) m/e 381; Anal, calc'd for C19H28N2O6: C, 
59.99; H # 7.42; N, 7.36. Found: C, 59.74; H, 7.26; N, 7.30. 



To a solution of a-bromophenylacetic acid (100 g, 466 
mmol) stirring in absolut ethanol (500 mL) at room 
temp rature was added p-tolu nesulfonic acid monohydrate (10 
g, 53 mmol) . This solution was heated to reflux and, after 



Preparation 5 



Br 
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8 h, concentrated t dryness. The resulting residue was 
dissolved in ethyl acetate, washed with saturated aqueous 
sodium bicarbonate, brine, dried over sodium sulfate, 
filtered, and concentrated to yield 77 g (68 %) of the 
5 desired product as an orange oil: X H-NMR is consistent with 
structure; MS (FD) 241.9, 243.9. 

Preparation 6 



NO 2 




To a slurry of sodium hydride (13.6 g of a 60% 
dispersion in mineral oil, 341 mmol) stirring in N,N- 
dimethylformamide (240 mL) was carefully added 4- 
15 nitroimidazole (38.6 g, 341 mmol) such that the temperature 
during the addition was maintained below 40°C. This 
resulting slurry was stirred for 1 h and then cooled to 5°C. 
To this mixture was slowly added BX8-MEZ-148 (76 g, 310 
mmol) at a rate such that the reaction temperature was 
20 maintained below 20 C C. After 4 h, the reaction was 

concentrated and subsequently extracted with ethyl acetate. 
The combined organic extracts were filtered, washed with 
water, brine, dried over sodium sulfate, filtered and 
concentrated. The resulting residue was purified by silica 
25 gel chromatography (methanol/chloroform gradient) to yield 
the 60.1 g (70%) of the desired product as a white solid: 

1 H-NMR is consistent with structure; MS (FD) 275 (M+) ; Anal. 
Calc'd. for: C, 56.73; H, 4.73; N, 15.27. Found: C, 56.48; 
H, 4.78; N, 15.08. 
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Preparation 7 




5 To a suspension of 5% Pd/C (0.85 g) and a compound of 

Preparation 6 (2.13 g, 7.21 mmol) stirring in dioxane (50 
mL) at room temperature was added hydrogen (g) (35 psi) on a 
Parr apparatus. After 4 h, the mixture was purged with 
nitrogen, celite added, and the solution filtered through a 

10 pad of celite. To the resulting- filtrate, under nitrogen 
atmosphere, was added a compound of Preparation 4 (2.74 g, 
7.21 mmol), 1-hydroxybenzotriazole (0.97 g, 7.21 mmol), N,N- 
diisopropylethylamine (2.5 mL, 14.4 mmol), and 1- (3- 
dimethylaminopropyl) -3-ethylcarbodiimide (1.36 g, 7.93 

15 mmol) • After 18 hours, ethyl acetate was added and the 
mixture washed with saturated aqueous ammonium chloride, 
saturated aqueous sodium bicarbonate, and brine. The 
organic extract was dried over sodium sulfate and 
concentrated. Purification by silica gel chromatography (5% 

20 methanol/dichloromethane) yielded the title compound (1.25 
g, 29 %) as a yellow foam: *H NMR (300 MHz, CDCI3) d 1.30 
(t, J - 6.9 Hz, 3H), 1.40 (s, 9H) , 1.42 (s, 3H) , 1.51 (s, 
3H), 3.60 (dd, J= 5.1, 9.7 Hz, 1H) , 4.05 (m, 1H) , 4.28 (m, 
2H), 4.54 (dd, J» 14.08, 26.3 Hz, 2H) , 4.62 (m, 1H) , 5.08 

25 (bs, 1H), 5.82 (s, 1H), 7.12 (d, J - 11.5 Hz, 1H) , 7.35 (m, 
12H), 9.75 (bs, 1H); MS (FD) m/e 607; Anal, calc'd for 
C32H41N5O7: C, 63.29; H, 6.80; N, 11.52. Found: C, 63.07; 
H, 6.81; N, 11.74. 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US9MBS5 



-62- 



Preparati n 8 




5 To a solution of a compound of Preparation 7 (5.3 g, 

8.75) stirring in dioxane (50 mL) /water (25 mL) at room 
temperature was added lithium hydroxide (0.73 g, 17.50 
mmol) . After 20 min, water was added and the reaction 
concentrated to approximately 30 mL. The resulting mixture 
10 was extracted with diethyl ether and the aqueous layer 

saturated with sodium chloride then adjusted to pH 3.5 with 
1 N HC1. The mixture was extracted with ethyl acetate and 
the combined organic extracts dried over sodium sulfate and 
concentrated to yield the title compound (4.90 g, 97%) as a 

15 light orange foam: X H NMR (300 MHz, CDCI3) d ; MS (FD) m/e 
; Anal- calc'd for : C, ; H, ; N, - Found: C, ; H, ; N, . 

Preparation 9 

20 
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To a solution of a compound of Preparation 8 (2.09 g, 
3.61 mmol), pyrrolidine (0.30 mL, 3.61 mmol), and 1- 
hydroxybenzotriazole (0.54 g, 3.97 mmol) stirring in 
anhydrous DMF (50 mL) at 0 °C was added 1, 3-dicyclohexyl 
5 carbodiimide (0.82 g, 3.97 mmol). After 18 hours at room 
temperature/ the reaction was concentrated, dissolved in 
dichlorome thane, filtered, and concentrated. Purification 
by silica gel chromatography (5% methanol /dichlorome thane) 
yielded the title compound (1.74 g, 76%) as a light orange 

10 solid: !h NMR (300 MHz, CDCI3) d 1.41 Is, 9H) , 1.43 (s, 

3H), 1.52 (s, 3H), 2.88 (m, 4H) , 3.42 (m, 1H) , 3.50 (m, 4H) , 
4.08 (m, 1H), 4.55 (dd, J - 14.9, 27.4 Hz, 2H) , 4.70 (m, 
1H), 4.96 (d, J « 4.0 Hz, 1H) , 5.86 (s, 1H) , 7.15 (d, J * 
6.9Hz, 1H), 7.35 (m, 12H) , 9.28 (bs, 1H) ; MS (FD) m/e 632; 

15 Anal, calc'd for C34H44N6O6: C, 64.54; H, 7.01; N, 13.28. 
Found: C, 63.48; H, 6.95; N, 12.19. 



1.58 mmol) and anisole (0.3 mL) stirring in anhydrous 

dichlorome than (12 mL) at 0 °C was add d trifluor acetic 
25 acid (3 mL) and the reaction mixture warmed to ro m 

temperature. After 4 h, th dichloromethane was removed in 



Example 1 



20 




To a solution of a compound of Preparation 9 (1.00 g, 
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vacuo and excess diethyl ether added. After 20 min, the 
reaction mixture was filtered to yield the title compound 
(1.02 g, 85%) as a white solid: X H NMR (300 MHz, CDCI3) d 

I. 60 (s, 6H), 1.90 (m, 4H) , 3.08 (m, 1H) , 3.58 (m, 3H) , 3.88 
5 (m, 2H), 4.52 (m, 2H) , 4.72 (m, 1H) , 6.10 (m, 2H) , 7.25 (m, 

6H), 7.46 (m, 5H) , 7.70 (m 1H) , 8.00 (m, 1H) , 8.40 (m, 1H) , 

II. 15 (m, 1H); MS (FD) m/e 532 (M-2TFA) ; Anal, calc'd for 
C33H3SF6N6O8 : C, 52.10; H, 5.03; N, 11.05. Found: C, 51.54; 
H, 5.25; N, 11.21. 

10 

Preparation 10 




« 

15 To a slurry of d, l-a-amino-4-phenylbutyric acid (20.0 

g, 111 mmol) stirring in 3N sulfuric acid (200 mL) at 0°C 
was added finely ground potassium bromide (48 g, 403 mmol) . 
This slurry was cooled to -10°C, then a solution of sodium 
nitrite (11.0 g, 160 mmol in water (75 mL) ) was added 

20 dropwise. The resulting solution was stirred for 4 h while 
slowly warming to ambient temperature. The resulting 
precipitate was filtered to give 20.0 g of a yellow solid. 
To a solution of the yellow solid (18.8 g, 80 mmol) in 
absolute ethanol (400 mL) was added p- toluene sulfonic acid 

25 monohydrate (4.6 g, 24 mmol). This solution was refluxed 
for 4 h, filtered and concentrated. The resulting residue 
was purified by silica gel chromatography (ethyl 
acetate/hexanes gradient) to give 7.2 g (24%) of the desired 

product as a clear oil. 1 H-NMR is c nsistent with structure; 
30 MS (FD) 269, 27 
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Preparati n 11 



N0 2 




5 To a slurry of sodium hydride (1.0 g of a 60% 

dispersion in mineral oil, 24 mmol) stirring in N,N- 
dimethyl f ormami de (200 mL) at ambient temperature was 
carefully added a solution, of 4-nitroimidazole (5.7 g, 20 
mmol) . This mixture was cooled to O °C and a solution of a 

10 compound of Preparation 10 (15.2 g, 60 mmol) in N,N- 
dime thy If ormami de (10 mL) was added. After 16 h, the 
mixture was slowly warmed to ambient temperature , 
concentrated, and the resulting residue extracted with 
chloroform. The combined organic extracts were washed with 

15 water, brine, dried over sodium sulfate, filtered and 

concentrated. The resulting residue was purified by silica 
gel chromatography (chloroform) to give 5.0 g (82%) of the 

desired product as a clear oil. l H-NMR is consistent with 
structure; MS (FD) 303 (M+) ; Anal. Calc'd for: C, 59.40; H, 
20 5.65; N, 13.85. Found: C, 59.73; H, 5.71; N, 13.40. 



SUBSTITUTE SHEET (RULE 20) 



WO 00/10565 



PCT/US99/QH25 



-66- 
Preparati n 12 



NO 2 




To a solution of a compound of Preparation 11 (4.24 g, 
14 mmol) stirring in tetrahydrofuran (30 mL) and ethanol (30 
mL) at room temperature was added 2N NaOH (35 mL, 70 mmol) . 
After 1 h, this mixture was treated with 5N HC1 until pH = 
10 2.5. Ethyl acetate (30 mL) and water (30 mL) were added and 
the resulting solution was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, dried 
over sodium sulfate, filtered and concentrated to give 3.8 g 

(98%) of the desired product as a yellow oil: 1 H-NMR is 
15 consistent with structure; MS (FD) 276 (M+) . 
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Preparation 13 



N0 2 




5 To a solution of a compound of Preparation 12 (3.8 g, 

14 mmol), 1-proline methylester (1.8 g, 14 mmol) and 1- 
hydroxybenzotriazole hydrate (2.1 g, 15 mmol) stirring in 
N,N-dimethylform amide (150 mL) at room temperature was added 
1,3-dicyclohexylcarbodiimide (3.2 g, 15.4 mmol). After 16 

10 h, the mixture was concentrated and the resulting residue 
partitioned between ethyl acetate and water. The combined 
organic extracts were washed with water, brine, dried over 
sodium sulfate, and concentrated. The resulting orange oil 
was purified by silica gel chromatography 

15 (methanol/chloroform gradients) to give 3.8 g (70%) of the 

desired product as a yellow oil: X H-NMR is consistent with 
structure; MS (FD) 386.2 (M+) . 
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5 To a slurry of 10% Pd/C in dioxane (10 mL) was added a 

solution of a compound of Preparation 13 (2.4 g, 6.2 mmol) 
in dioxane (100 mL) . The mixture was then treated with 
hydrogen gas (40 psi) on a Parr apparatus. After 5 h, an 
amount of 10% Pd/C (0.5 g) in dioxane (10 mL) was added. 

10 The mixture was hydrogenated for 4 h then carefully filtered 
through celite. To the resulting filtrate was added a 
compound of Preparation 4 (2.4 g, 6.2 mmol), 1- 
hydroxybenzotriazole hydrate (0.92 g, 6.8 mmol), followed by 
1, 3-dicyclohexylcarbodiimide (1.4 g, 6.8 mmol). After 16 h, 

15 the reaction was concentrated and the resulting residue 

extracted with ethyl acetate. The combined organic extracts 
were washed with saturated aqueous sodium bicarbonate, 
brine, dried over sodium sulfate, filtered, and 
concentrated. Purification silica gel chromatography 

20 (methanol/chloroform gradient) gave 2.2 g (50%) of the 

desired product as a tan foam: 1 H-NMR is consistent with 
structure; MS (FD) 718.7 (M+) ; Anal Calc'd for: C, 63.49; 
H, 7.01; N, 11.69. Found: C, 63.30; H, 6.91; N, 11.84. 
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Exampl 2 





HN 2HCI 
i — N 



MeOjC 



5 



To a solution of a compound of Preparation 14 (2.1 g, 
3.0 mmol) stirring in dichlorome thane (25 mL) was added 
trifluoroacetic acid (8 mL, 104 mmol) . After one h, water 
(25 mL) was added and the solution was quenched carefully 

10 with sodium carbonate, then extracted with chloroform. The 
combined organic extracts were washed with brine, dried over 
sodium sulfate, filtered and concentrated. To a solution of 
the resulting residue in diethyl ether (40 mL) was added a 
saturated solution of HC1 in diethyl ether (40 mL) . The 

15 resulting slurry was concentrated to dryness to yield 1.6 g 

(80%) of the desired product as a tan foam: 1 H-NMR is 
consistent with structure; MS (FD) 618.3 (M+) ; Anal. Calc'd. 
for: C, 57.31; H, 6.41; N, 12.15. Found: C, 57.52; H, 6.19; 
N, 12.04. IR (KBr) 2954, 1743, 1656, 1559, 1496, 1453 cm" 1 . 



20 
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Preparati n 15 



EtO 



Vo 



Reaction of d, 1-a-pheriylalanine (20.0 g, 120 mmol), 
potassium bromide (48 g, 400 mmol), sodium nitrite (11. Og, 
160 mmol), water (75 ml), 3N sulfuric acid (200 mL) , p- 
toluenesulfonic acid monohydrate (5.7 g, 30 mmol) and 
absolute ethanol (500 mL) according to Preparation 10 gave 

18.0 g (70%) of the desired product as a colorless oil: 1 H- 
NMR is consistent with structure; MS (FD) 256, 258. 



Reaction of a compound of Preparation 15 (15.22 g, 60 
mmol), sodium hydride (2.84 g of a 60% dispersion in mineral 
oil, 72 mmol), 4-nitroimidazole (8.1 g, 72 mmol) in N,N- 
dimethyl f ormamide (400 mL) according to Preparation 11 gave 

9.5 g (55%) of the desired product as a yellow foam: 1 H-NMR 
is consistent with structure; MS (FD) 289.1 (M+); Anal. 
Calc'd. for: C, 58.13; H, 5.23; N, 14.53. Found: C, 58.40; 
H, 5.17; N 14.24. 



Preparation 16 



NO ^ 




O 
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Preparation 17 



N0 2 



HO 




5 



Reaction of a compound of Preparation 16 (3,3 g, 12.0 
mmmol), 2N NaOH (30 mL, 60 mmol) in ethyl acetate (30 
mL)/ethanol (30 mL) according Preparation 12 gave 2.85 g 

(90%) of the desired product as a white solid: a H-NMR is 
10 consistent with structure; MS (FD) 262 (M+) ; Anal. Calc'd. 
for: C, 55.17; H, 4.24; N, 16.09. Found: C, 55.14; H, 4.24; 
N, 15.94. 



Reaction of a compound of Preparation 17 (2.8 g, 11.0 
mmol), 1-proline methylester (1.4 g, 11.0 mmol), 1- 
20 hydroxybenzotriazole hydrate (1.63 g, 12.1 mmol)/ and 1,3- 
dicyclohexylcarbodiimid (2.5 g, 12.1 mmol) in N,N- 
dimethylformamide (150 mL according to Preparation 13 gave 



Preparation 18 



15 



N0 2 
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3.2 g (70.4%) of the desired product as a white solid: 1 H- 
NMR is consistent with structure; MS (FD) 372 (M+) . 



Reaction of a compound of Preparation 18 (0.6 g, 1.6 
mmol), 5% Pd/C (0.66 g) in ethyl acetate (50 mL) , ethanol 

(50 mL) and dichloromethane (4 mL) , a compound of 
Preparation 4 (0.46 g, 1.2 mmol), 1-hydroxybenzotriazole 
hydrate (0.18 g, 1.3 mmol) and 1, 3-dicyclohexylcarbodiimide 

(0.27 g, 1.3 mmol) in N,N-dimethylformamide (100 mL) 
according to Preparation 14 gave 0.29 g (34%) of the desired 

product as a tan foam: 1 H-NMR is consistent with structure; 
MS (FD) 704.5 (M+) . 



Preparation 19 




HN 



2HC1 
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Example 3 




Reaction of a compound of Preparation 19 (0.23 g, 0.33 



mmol), trifluoroacetic acid (4.0 mL, 24 mmol) in 
dichlorome thane (12 mL), followed by treatment with 
HCl/ethyl acetate solution (40 mL) , according to Example 2 
gave 0.17 g (77%) of the desired product as a white foam: 
10 a H-NMR is consistent with structure; MS (FD) 604 (M+); Anal. 
Calc'd for: C, 56.72; H, 6.25; N, 12.40. Found: C, 56.53; 
H, 6.31; N, 12.19. IR (KBr) 2931.09, 1743.64, 1653.48, 

1533.67, 1453.73 (cm" 1 ). 
15 Preparation 20 



20 nitroimidaz 1 (5.00 g, 44 mmol) and potassium carbonate 
(12.2 g, 88 mmol) at ambi nt temperature in N,N- 




0 



Reaction of ethylbromoacetate (4.9 mL, 44 mmol), 4- 
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dimethylf ormami de (50 mL) according to Preparation 3 from 
Examples Part 2A gave 7.77 g (88%) of the desired product as 

an orange solid: *H-NMR was consistent with structure; MS 
(FD) 199 (M+); Anal. Calc'd for: C, 42.21; H, 4.55; N, 
5 21.10. Found: C, 42.51; H, 4.66; N, 21.24. 



10 



Preparation 21 
NO 2 



HO 



Reaction of a compound of Preparation 20 (2.00 g, 10.0 
ramol) and 2N NaOH (30 mL, 60 mmol) in tetrahydrofuran (5 mL) 
and ethanol (5 mL) according Preparation 12 gave 1.3 g (76%) 
of the desired product as a tan solid which is carried on 
15 without further purification. 



Preparation 22 
NO 2 




Reaction of a compound of Preparation 21 (1.20 g, 7.0 
20 mmol), 1-proline methylester hydrochloride (1.27 g, 8.4 
mmol), 1-hydroxybenzotriazole hydrate (1.04 g, 8.4 ramol) , 
triethylamine (1.95 mL, 14.0 mmol) and 1,3* 
dicyclohexylcarbodiimide (1.6 g, 8.4 mmol) in N, N- 
dimethylformamide according to Preparation 13 gave 0.6 g 
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(30%) of the desired compound as a tan semi-solid: l H-NMR 
is consistent with structure; MS (FD) 282 (M+) . 

Preparation 23 

5 




NHBoc 



Hydrogenation of a compound of Preparation 22 (0.47 mg, 
1.7 mmol) and 5 % Pd-C (0.15 g) in ethyl acetate (20 

10 mL)/ethanol (20 mL) followed by treatment with 1- 

hydroxybenzotriazole hydrate (225 mg, 1.7 mmol)/ 1,3- 
dicyclohexylcarbodiimide (340 mg, 1.7 mmol) and 368979 (633 
mg, 1.7 mmol) according to Preparation 14 gave 0.45 g (39%) 
of the desired product: l H-NMR is consistent with structure; 

15 MS (FD) 614 (M+) . 
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Example 4 



10 




McO 2 C 6 

Reaction of a compound of Preparation 23 (0.40 g, 0.65 
mmol) and trifluoroacetic acid (5 mL, 64 mmol) in 
dichloromethane (20 mL) according to Example 2 gave 0.22 g 

(67%) of the desired product as an off-white solid: 1 H-NMR 
is consistent with structure; MS (FD) 514 (M+) ; Anal. Calc'd 
for: C, 58.35; H, 6.66; N, 16.33. Found: C, 58.25; H, 6.40; 
N, 16.16. 

Preparation 24 
N0 3 



15 Reaction of 5-nitroindole (3.0 g, 18.5 mmol), a- 

bromophenyl acetic acid ethylester (4.5 g, 18.5 mmol), and 
sodium hydride (0.8 g, 20 mmol, 60% dispersion in mineral 
oil) in N, N-dimethylf ormami de (75 mL) according to 
Preparation 1 gave 3.9 g (65%) of the desir d product: 1 H- 
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NMR is c nsistent with structure; MS (FD) 324 M+; Anal. 
Calc'd for: C, 66.66; H, 4.97; N, 8.64. Found: C, 66.80; H, 
5.11; N, 8.81. 

5 Preparation 25 

NO 2 

Reaction of a compound of Preparation 24 (2.0 g, 6.2 
10 mmol) and 2N NaOH (50 mL, 100 mmol) in tetrahydrofuran (10 
mL) /ethanol (8 mL) according to Preparation 12 gave 1.4 g 

(76%) of the desired product as a yellow solid: l H-NMR is 
consistent with structure; MS (FD) 296 (M+); Anal. Calc'd 
for: C, 64.86; H, 4.08; N, 9.45. Found: C, 64.60; H, 4.14; 
15 N, 9.29. 
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NO 2 




5 Reaction of a compound of Preparation 25 (1.0 g, 5.7 

mmol), l-hydroxybenzotriazole hydrate (0.85 g, 6.3 mmol), 1- 
proline methyl ester hydrochloride (1.03 g, 6.3 mmol), 
triethylamine (1.6 mL, 11.4 mmol) and 1,3- 
dicyclohexylcarbodiimide (1.3 g, 6.3 mmol) in N,N- 
10 dimethyl formamide (25 mL) according to Preparation 13 gave 

1.35 g (58%) of the desired product as yellow solid: 1 H-NMR 
is consistent with structure; MS (FD) 407 (M+); Anal. Calc'd 
for: C, 64.66; H, 5.20; N, 10.31. Found: C, 65.20; H, 5.50; 
N, 10.10. 

15 

Preparation 27 
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Hydrogenation of a compound of Preparation 26 (0.41 g, 
1.0 mmol) with 5 % Pd-C (0.08 g) in ethanol (25 mL) /ethyl 
acetate (25 mL) followed by treatment with 1- 
5 hydroxybenzotriazole hydrate (0.15 g, 1.1 mmol), 1,3- 

dicyclohexylcarbodiimide (0.23 g, 1.1 mmol) and 368979 (0.42 
g, 1.1 mmol) according to Preparation 14 gave 0.38 g (51%) 

of the desired product: 1 H-NMR is consistent with structure; 
MS (FD) 739.7 (M+) 

10 

Example 5 




15 Reaction of a compound of Preparation 27 (0.38 g, 0.51 

mmol) and trifluoroacetic acid (2 mL, 26 mmol) in 
dichlorome thane (10 mL) according to Example 2 gave 0.125 g 

(38%) of the desired product: 1 H-NMR is consistent with 
structure; MS (FD) 639 (M+) ; Anal. Calc'd for 1 H 2 0: C, 
20 65.74; H, 6.59; N, 10.65. Found: C, 65.75; H, 6.42; N, 
10.98. 
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Preparati on 28 



NO 2 



HO 



To a solution of a compound of Preparation 6 (27 g, 98 



5 mmol) stirring in tetrahydrofuran (60 mL) and absolute 
ethanol (60 mL) at ambient temperature was added 2N NaOH 
(250 mL, 500 mmol). After 3.5 h, the mixture was washed 
with diethyl ether and the organic extract subsequently 
washed with water. The combined aqueous extracts were 

10 acidified and the resulting mixture extracted with ethyl 
acetate. The combined organic extracts were washed once 
with brine, dried over sodium sulfate, filtered, and 
concentrated to give 24.2 g (75%) of the desired product as 
a tan solid: ^-NMR was consistent with structure; MS (FD) 

15 246.9 (M+); Anal. Calc'd for: C, 53.44; H, 3.67; N, 17.00. 
Found: C, 53.71; H, 3.67; N, 16.83. mp « 218-221°C. 



To a slurry of a compound of Preparation 28 (8.15 g, 33 
mmol) stirring in dichlorome thane (100 mL) was added oxalyl 



Preparation 29 



N0 2 



20 
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chloride (11.5 mL, 130 mmol) and N,N-dimethylformamide (2 
drops) . After 90 mln at ambient temperature, the mixture 
was concentrated and the residue was dissolved in 
dichloromethane (40 mL) . The resulting solution was added a 
5 N,N-diisopropylethylamine (6.5 mL, 360 mmol) and 1- 

prolinemethylester (3.9 g, 20 mmol) in dichloromethane (4 
mL) . After 2 h at ambient temperature, the mixture was 
extracted with ethyl acetate and the combined organic 
extracts washed with water, brine, dried over sodium 
10 sulfate, filtered, and concentrated. The resulting residue 
was purified by silica gel chromatography (ethyl 
acetate/hexanes) to give 10.7 g (71%) of the desired product 

as tan foam: 1 H-NMR is consistent with structure; Anal. 
Calc'd for: C, 56.98; H, 5.06; N, 15.63. Found: C, 56.75; 
15 H, 5.14; N, 15.44. *fp, 103-111°C. 



Preparation 30 




To a slurry of 5% Pd/C (0.28 g) in ethyl acetate (30 
20 mL) was added a solution of a compound of Preparation 29 
(1.0 g, 2.8 mmol) in ethanol (100 mL) . The mixture was 
hydrogenated at 40 psi on a Parr apparatus. After 25 min, 
additional 5% Pd/C (0.5 g) was added and the mixture 
subsequently hydrogenated for 45 min, then filtered through 
25 celite and concentrated. To a slurry of the resulting 
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residu in N,N-dimethylformamide (100 mL) was added boc-d- 
benzyloxyserine (0.62 g, 2.1 nmol), l-hydroxybenzotriazole 
hydrate (0.31 g, 2.3 mmol) followed by 1,3- 

dicyclohexylcarbodiimide (0.46 g, 2.3 mmol). After 48 h, the 
mixture was filtered and concentrated and the residue 
purified by radial chromatography (silica gel, 
methanol/chloroform gradient). The resulting product was 
dissolved in ethyl acetate and washed with water, dried over 
sodium sulfate, filtered, and concentrated to give 0.5 g 

(30%) of the desired product as a tan foam: 1 H-NMR is 
consistent with structure; MS (FD) 605 (M+) . 



To a solution of a compound of Preparation 30 (3.1 g, 
5.1 mmol) stirring in methanol (200 mL) at room temperature 
was added 5N HC1 (51.0 mmol). After 16 h, the residue was 
partitioned between ethyl acetate and water and extracted 
with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered and 
concentrated to give 2.1 g (81%) of the desired compound as 
a tan foam: l H-NMR is consistent with structure; MS (FD) 
506 (M+); Anal. Calc'd. for: C, 64.14; H, 6.18; N, 13.85. 
Found: C, 63.92, H, 6.18; N, 13.56. 



Preparation 31 
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Preparation 32 




NHBoc 



To a solution of a compound of Preparation 31 (2.1 g, 
4.2 mmol) stirring in N,N-dimethylformamide (200 mL) was 
added Boc-a-aminoisobutyric acid (0.85 g, 4.2 mmol), 1- 
hydroxybenzotriazole hydrate (0.62 g, 4.6 mmol). After 16 h, 
mixture was concentrated to dryness and the resulting 
residue extracted with ethyl acetate. The combined organic 
extracts were washed with water, brine, dried over sodium 
sulfate, filtered, and concentrated. Purification by silica 
gel chromatography (methanol /chloroform) gave 2.3 g (80%) of 

the desired product as a tan foam: l H-NMR is consistent 
with structure; MS (FD) 690 (M+) . 



Example 6 




2.5 HC1 
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To a solution of the compound of Preparation 32 (1.75 
g, 2.5 nonol) stirring in dichloromethane (190 mL) was added 
trifluoroacetic acid (63 mL, 780 mmol) . After 1 h, the 
5 mixture was poured carefully into saturated aqueous sodium 
bicarbonate and extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried over sodium 
sulfate, filtered, and concentrated. The residue was 
dissolved in ethyl acetate (250 mL) and subsequently treated 

10 with a saturated solution of HC1 in ethyl acetate (100 mL) . 
The resulting mixture was concentrated to dryness, 
triturated with diethyl ether, and filtered to give 0.6 g 
(38%) of the desired product as a tan solid: 1 H-NMR is 
consistent with structure; MS (FD) 590 (M+); Anal. Calc'd 

15 for: C, 54.60; H, 5.92; N, 12.33. Found: C, 54.47; H, 5.72; 
N, 12.16. IR (KBr) 3164, 3030, 2978, 2952, 2878, 1743, 
1664, 1531, 1456, 1436, 1498, 1197, 1179 cm" 1 . 



The optically enriched S-isomer was isolated by 
selective crystallization (ethyl acetate/hexanes) of a 
compound of Preparation 29 to give 1.3 g of the desired 
25 isomer: 1 H-NMR is consistent with structure; MS (FD) 358 

(M+); Anal. Calc'd for: C, 56.98; H, 5.06; N, 15.63. Found: 
C, 57.22; H, 4.87; N, 15.34. mp = 114-118°C. 



Preparation 33 




20 



Preparation 34 
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PrSo 



Hydrogenation of a compound of Preparation 29 (1.0 g, 
2. 8, mmol) and 5% Pd/C (0.756 g) in absolute ethanol (20 
mL) /ethyl acetate (20 mL), followed by treatment of the 
resulting mixture with boc-d-benzyloxyserine (0.83 2.8 
mmol), 1-hydroxybenzotriazole hydrate (0.42 g, 3.4 mmol) and 

I, 3-dicyclohexylcarbodiimide (0.64 g, 3.1 mmol according to 
Preparation 1 gave 0.69 g (41%) of the desired product as a 
crystalline solid. Purification by silica gel 
chromatography (methanol/chloroform) followed by re- 

crystalization from ethyl acetate: 1 H-NMR is consistent 
with structure; MS (FD) 605 (M+); Anal. Calc'd. for: C, 
63.46; H, 6.49; N, 11.56. Found: C, 63.61; H, 6.31; N, 

II. 38; mp - 184-186°C. 



Preparation 35 




SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCI7US99/Q3S25 



-86- 



Reaction of a compound of Preparation 34 (0.61 g, 1.0 
mmol) and trifluoroacetic acid (1.7 mL, 22 mmol) in 
dichloromethane (40 mL) according to Preparation 1 gave 0.5 
g (100%) of the desired product as a foam: l H-NMR is 
consistent with structure; MS (FD) 506 (M+); mp « 55-60°C. 



Reaction of a compound of Preparation 35 (0.5 g, 1 
mmol), l-hydroxybenzotriazole hydrate (0.15 g, 1.1 mmol) and 
1,3-dicyclohexylcarbodiimide (0.23 g, 1.1 mmol) in N,N- 
dimethylformamide (15 mL) according to Preparation 32 gave 

0.69 g (100%) of the desired product as a foam: l H-NMR is 
consistent with structure; MS (FD) 690.2 (M+) ; mp = 81-84°C. 



Preparation 36 




Example 7 
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Reaction of a compound of Pr paration 36 (0.595 g, 0.95 
mmol) and trifluoroacetic acid (0.7 mL, 9.0 mmol) in 
dichloromethane (25 mL) according to Preparation 1 gave 0.37 

g (75ft) of the desired product as a solid: L H-NMR was 
5 consistent with structure; MS (FD) 590 (M+); Anal. Calc'd 
for: C, 63.04; H, 6.48; N, 14.23. Found: C, 62.98; H, 6.59; 
N, 14.01. Mp, 156-159°C. 

Preparation 37 




Reaction of a compound of Preparation 29 (2.63 g, 8.0 
mmol), boc-l-benzyloxy serine (2.4 g, 8.0 mmol), 1- 
hydroxybenzotriazole hydrate (1.2 g, 8.8 mmol), 1,3- 
15 dicyclohexylcarbodiimide (1.8 g, 8.8 mmol) in N,N- 

dimethylformamide (250 mL) gave 2.4 g (50%) of the desired 

product as tan foam: 1 H-NMR is consistent with structure; 
MS (FD) 605 (M+) . 
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Preparation 3B 




NH 2 



HN 



M0O2C 




Reaction of a compound of Preparation 37 (2.3 g, 3.8 
mmol), trif luoroacetic acid (35 mL, 45 mmol) in 
dichloromethane (90 mL) gave 1.4 g (74%) of the desired 

product as a tan foam: *H-NMR is consistent with structure; 
MS (FD) 506 (M+). 



Reaction of a compound of Preparation 38 (1.1 g, 2.2 
mmol), boc-a-aminoisobutyric acid (0.45 g, 2.2 mmol), 1- 
hydroxybenzotriazole hydrat (0.33 g, 2.4 mmol) and 1,3- 
dicyclohexylcarbodiimide (0.5 g, 2.4 mmol) in N,N- 
dimethylformamide (100 mL) gav 0.84 g (55%) of the desired 



Preparation 39 





HN. 
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product as a tan foam: 1 H-NMR is consistent with structur ; 
MS (FD) 690 (M+) . 

Example 8 

5 




Reaction of a Compound of Preparation 39 (0.7 g, 1.0 
mmol), trifluoroacetic acid (25 mL, 320 mmol) in 
10 dichloromethane, and followed by dissolution in ethyl 

acetate (100 mL) and treatment with ethyl acetate saturated 
with HC1 (100 mL) yielded 0.29 g (44%) of the desired 

compound as a white solid: 1 H-NMR is consistent with 
structure; MS (FD) 590 (M+) ; Anal. Calc'd for: C, 56.11; H, 
15 6.08; N, 12.66. Found: C, 56.16; H, 5.92; N, 12.56. IR 

(KBr) 3163.75, 3031.15, 2952.46, 2876. 38, 1745.07, 1664.94, 
1530.69, 1497.79, 1453.37, 1435.81, 1197.21, 1177.62, 

1094.93, 747.95, 701.04 cm" 1 . 
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Preparation 40 



N0 2 




0 



To a solution of a compound of Preparation 28 (1.0 g, 
4.0 mmol), morpholine (0.35 mL, 4.0 mmol) , 1* 
hydroxybenzotriazole hydrate (0.6 g, 4.4 mmol) stirring in 
N,N-dimethylformamide (50 mL) at room temperature was added 
1, 3-dicyclohexylcarbodiimide (0.9 g, 4.4 mmol). After 16 h, 
the mixture was concentrated, and the residue extracted with 
ethyl acetate. The combined organic extracts were filtered, 
washed with saturated aqueous sodium bicarbonate, water, 
brine, dried over sodium sulfate, filtered, and 
concentrated. The resulting residue was purified by silica 
gel chromatography (methanol /chloroform) to give 0.75 g 
(60%) of the desired product as a white foam: X H-NMR is 
consistent with structure; MS (FD) 316 (M+) . 
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Preparati n 41 



ox 



5 To a slurry of 5% Pd/C (0.18 g) in ethyl acetate (5 mL) 

was carefully added a solution of a compound of Preparation 
40 (0.67 g, 2.0 mmol) in ethyl acetate (25 mL)/ethanol (25 
mL) . The resulting slurry was treated with hydrogen gas at 
40 psi on a Parr apparatus. After 1 h, a slurry of 5% Pd/C 

10 (0.18 g) in ethyl acetate (10 mL) was added to this mixture, 
followed by hydrogenation at 40 psi. After 1 h, the mixture 
was filtered through celite and concentrated. To the 
residue stirring in N,N-dimethylformamide (100 mL) was added 
a compound of Preparation 4 (0.53 g, 1.4) and 1- 

15 hydroxybenzotriazole hydrate (0.21 g, 1.54 mmol) followed by 
1 , 3-dicyclohexylcarbodiimide (0.32 g, 1.54 mmol). After 16 
h at room temperature, the solution was concentrated and 
extracted with ethyl acetate. The combined organic extracts 
were washed with water, brine, dried over sodium sulfate, 

20 filtered, and concentrated. The resulting residue was 

purified by silica gel chromatography (methanol/chloroform) 
to yield 0.27 g (301) of the desired product as a tan foam: 

l H-NMR is consistent with structure; MS (FD) 448 (M+) . 
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HN 




5 To a solution of a compound of Preparation 41 (0.27 g, 

0.42 mmol) stirring in dichlorome thane (12 mL) at room 
temperature was added trifluoroacetic acid (4 mL, 51 mmol). 
After 1.5 h, water (40 mL) was added and the reaction 
mixture quenched carefully with solid sodium bicarbonate. 

10 The resulting mixture was extracted with ethyl acetate and 
the combined organic extracts washed with brine, dried over 
sodium sulfate, filtered and concentrated. The concentrate 
was dissolved in ethyl acetate (40 mL) and subsequently 
treated with a saturated solution of HC1 in ethyl acetate 

15 (40 mL) . After 15 mi n, the mixture was concentrated to give 

0.14 g (54%) of the desired product as a white solid: 1 H-NMR 
is consistent with structure; MS (FD) 548 (M+) ; Anal. 
Calc'd. for: C, 56.04; H, 6.16; N, 13.52. Found: C, 55.78; 
H, 6.11; N, 13.27; IR (KBr) 2927, 2858.9, 1659.3, 1542.2, 

20 1114.4 cm' 1 . 
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Praparati n 42 
N0 2 



O 



ro 



5 Reaction of a compound of Preparation 28 (1.0 g, 4.0 

mmol), piperidine (0.4 ml, 4.0 mmol), 1-hydroxybenzotriazole 
hydrate (0.6 g, 4.4 mmol) and 1, 3-dicyclohexylcarbodiimide 
(0,9 g, 4.4 mmol) in N,N- dime thy lformamide (50 mL) gave 0.95 

g (75%) of the desired product as a tan foam: 1 H-NMR is 
10 consistent with structure; MS (FD) 314 (M+) . 

Preparation 43 



o 



ro 



15 



Hydrogenation of a compound of Preparation 42 (0.91 g, 
2.9 mmol) in ethyl acetate (50 mL)/ethanol (50 mL) , 5% Pd/C 
(0.36 g) in ethyl acetate (5 mL) followed by reaction with a 
compound of Preparation 4 (0.95 g, 2.5 mmol), 1- 
20 hydroxybenzotriazole hydrate (0.37 g, 2.75 mmol), and 1,3- 
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dicyclohexylcarbodiimlde (0.57 g, 2.75 xnmol) gave 0.43 g 
(25%) of the desired product as a tan foam: l H-NMR is 
consistent with structure; MS (FD) 646 (M+) . 



Reaction of a compound of Preparation 43 (0.38 g, 0.59 



10 mmol) and trifluoroacetic acid (4 mL, 51 mmol) in 

dichlorome thane (12 mL) followed by acidification with HC1 
gave 0.03 g (8.3%) of the desired product as a tan solid: 
l H-NMR is consistent with structure; MS (FD) 546 (M+); IR 
(KBr) 3141, 2937, 2859, 1642, 1534, 1453, 1444 cm" 1 . 



Example 10 




HN 




2HC1 



15 



Preparation 44 




NHBoc 
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To a slurry of 5% Pd/C (1.0 g) in thyl acetate (25 mL) 
was added a solution of a compound of Preparation 6 (8.25 g, 
30 mmol) in ethyl acetate (25 mL) /absolute ethanol (25 mL) . 
The slurry was hydrogenated at 40 psi on a Parr apparatus. 
5 After 75 min, a slurry of 5% Pd/C (0.7 g) in ethyl acetate 
(25 mL) was added to the reaction mixture. After 
hydrogenation at 40 psi for 1.5 h, the mixture was filtered 
through celite and concentrated. The concentrate was 
dissolved in N,N-dimethylformamide (500 mL) and boc-d- 

10 benzyloxyserine (9.0 g, 30.8 mmol) , 1-hydroxybenzotriazole 
hydrate (4.5 g, 33 mmol) and 1, 3-dicyclohexylcarbodiimide- 
(6.8 g, 33 mmol) added. After 16 h at ambient temperature, 
the mixture was concentrated and the residue extracted with 
ethyl acetate. The combined organic extracts were washed 

15 with water, brine, dried over sodium sulfate, filtered, and 
concentrated. Purification by silica gel chromatography 
(methanol /chloroform) gave 8.33 g (53%) of the desired 

product as a tan solid: 1 H-NMR is consistent with 
structure; MS (FD) 522 (M+) ; Anal. Calc'd. for: C, 64.35; H, 
20 6.56; N, 10.72. Found: C, 64.59; H, 6.83; N, 10.77. 



15.5 mmol) stirring at room temperature in dichloromethane 
(75 mL) was added trifluoroacetic acid (25 mL, 320 mmol) . 



Preparation 45 




25 



To a solution of a compound of Pr paration 44 (8.1 g, 
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After 50 min, the mixture was car fully poured into a 
saturated aqueous solution of sodium bicarbonate and 
extracted with ethyl acetate. The combined organic extracts 
were washed with brine, dried over sodium sulfate, filtered 
5 and concentrated to give 6.5 g (99%) of the desired product 

as a tan solid. a H-NMR is consistent with structure; MS (FD) 
422 (M+) . 

Preparation 46 

10 




To a solution of a compound of Preparation 45 (6.5 g, 
15.0 mmol), boc-a-aminoisobutyric acid (3.05 g, 15.0 mmol) , 
1-hydroxybenzotriazole hydrate (2.23 g, 16.5 mmol) stirring 

15 in N, N-dime thyl f ormamide (400 mL ) at room t emperatur e was 
added 1 , 3-dicyclohexylcarbodiimide (3.4 g, 16.5 mmol ) • 
After 16 h, the mixture was concentrated and the resulting 
residue extracted with ethyl acetate. The combined organic 
extracts were washed with water, brine, dried over sodium 

20 sulfate, filtered, and concentrated. Purification by silica 
gel chromatography (methanol /chloroform) gave 6.39 g (70%) 

of the desired product as a tan foam: 1 H-NMR is consistent 
with structure; MS (FD) 607 (M+) . Anal. Calc'd. for: C, 
63.25; H, 6.80; N, 11.52. Found: C, 63.36; H, 6.92; N, 
25 11.59. 
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P reparation 47 



HN 



•no 



5 To a solution of a compound of Preparation 46 (6.04 g, 

9.9 mmol) stirring in absolute ethanol 
(50 mL) /tetrahydrof uran (50 mL) at room temperature was 
added IN NaOH (50 mL, 49.5 mmol) . After 30 min, the mixture 
was acidified with IN HC1 and extracted with ethyl acetate. 

10 The combined organic extracts were washed with brine, dried 
over sodium sulfate, filtered, and concentrated to give 5.4 
g (94%) of the desired product as a tan foam: l H-NMR is 
consistent with structure; MS <FD) 580 (M+) ; Anal. Calc'd. 
for: C, 62.16; H, 6.43; N, 12.08. Found: C, 61.86; H, 6.29; 

15 N, 12.06. 

Preparation 48 



crop 



NHBoc 

O 

HN 

J — N 

o 



MeHN 
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To a solution of a compound of Preparation 47 (0.7 g, 
1.2 mmol), N-me thy 1 amine hydrochloride (0.08 g, 1.2 mmol), 
triethylamine (0.5 mL, 3.6 mmol), and 1-hydroxybenzotriazole 
hydrate (0.18 g, 1.32 mmol) stirring in N,N- 
5 dimethyl formami de (50 mL) at room temperature was added 1,3- 
dicyclohexylcarbodiimide (0.27 g, 1.32 mmol). After 16 h, 
the mixture was concentrated and the resulting residue 
extracted with ethyl acetate. The combined organic extracts 
were washed with water, brine, dried over sodium sulfate, 
10 filtered, and concentrated. Purification by silica gel 

chromatography (methanol /chloroform) gave 0.25 g (351) of 

the desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 592.4 (M+); Anal. Calc'd for 0.32 
mol hydrate: C, 62.21; H, 6.76; N, 14.04. Found: C, 62.17; 
15 H, 6.74; N, 14.19. 



To a slurry of a compound of Preparation 48 (0.2 g, 
0.34 mmol) stirring in dichloromethane (12 mL) at room 
temperature was added trifluoroacetic acid (4 mL, 52 mmol) . 
After 2 h, additional trifluoroacetic acid (4 mL, 52 mmol) 
25 was added and the reaction was heated to reflux. Aft r 7 h, 
the mixture was cooled to room temperature, water (40 mL) 



Example 11 




2HC1 



20 
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added/ followed excess solid sodium bi carbon at . The 
mixture was extracted with ethyl acetate and the combined 
organic extracts washed with brine, dried over sodium 
sulfate, filtered and concentrate. The resulting crude 
5 product was dissolved in ethyl acetate (40 mL) and a 

saturated solution of HC1 in diethyl ether was added (40 
mL) . After 15 min, this slurry was concentrated to give 

0.13 g (68%) of the desired product as a white solid: 1 H- 
NMR is consistent with structure; MS (FD) 492 (M+); Anal. 
10 Calc'd for: C, 55.22; H, 6.06; N, 14.86. Found: 55.33; H, 
6.28; N, 13.24; IR (KBr) 3224, 3061, 3032, 2962, 2936, 2873, 

1678, 1636, 1538, 1498, 1454, 1101 cm' 1 . 



Reaction of a compound of Preparation 47 (1.00 g, 580 
mmol), hexamethyleneimine (0.2 mL, 1.7 mmol), 1- 
hydroxybenzotriazole hydrate (0.25 g, 1.9 mmol) and 1,3- 

20 dicyclohexylcarbodiimide (0.4 g, 1.9 mmol) in N,N- 

dimethylformamide (50 mL) as described in Preparation 4 gave 
0.76 g (68%) of the desired product as a tan foam: 1 H-NMR is 
c nsistent with structur ; MS (FD) 660.2 (M+) ; Anal. Calc'd 
for: C, 65.43; H, 7.32; N, 12.02. Found: C, 65.92; H, 7.86; 

25 N, 11.71. 



Preparation 49 



15 
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Example 12 




NH 2 



HN 




2,67 HC1 



Reaction of a compound of Preparation 49 (0.67 g, 1.0 
mmol) and trifluoroacetic acid (4 mL, 52 mmol) in 
dichloromethane (12 mL) for 1 h at ambient temperature, 
followed by acidification with HCl in ethyl acetate, 
according to Preparation 4 gave 0.3 g (48%) of the desired 

product as a white solid: 1 H-NMR is consistent with 
structure; MS (FD) 560.4 (M) ; Anal. Calc'd for: C, 58.77; H, 
6.56; N, 12.01. Found: C, 56.48; H, 6.41; N, 12.06. 



To a solution of m-nitroaniline (1.0 g, 7.24 mmol) 
stirred in anhydr us N, N-dimethylformaxaide (40 mL) at room 
temperature was added a solution of a compound of 



Preparation 50 
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Preparation 5 (2.11 g, 8.69 mmol) in anhydr us N,N- 
dimethylformami.de (10 mL) . After 2.5 h, the reaction 
mixture was diluted with H2O (70 mL) and extracted with 
ethyl acetate. The combined organic extracts were washed 
5 with brine, dried (Na2S04), and concentrated to give a 

yellow oil. Purification by radial chromatography (silica 
gel, 10%-75% ethyl acetate/hexanes) provided 1.65 g (76%) of 
the product (1:1 mixture of diastereomers) as an orange 
solid. *H NMR (300 MHz, CDCI3) d 7.47-7.53 (m, 3H) , 7.33- 
10 7.41 (m, 4H), 7.20-7.25 (app. t, 1H, J = 8.1Hz), 6.81-6.85 
(dd, 1H, J- 8.0Hz; 2.1Hz), 5.10 (s, 1H), 4.12-4.26 (m, 2H) , 
1.20-1.25 (t, 3H, J - 7.1Hz); 13 C NMR (75.5 MHz, CDCI3) d 

171.0, 149.2, 146.5, 136.4, 129.6, 128.9, 128.5, 127.0, 

119.1, 112.5, 107.2, 62.1, 60.3, 13.9; FD+ MS for C16H16N2O4 
15 « 300; AnaJ. calcd. for C16H16N2O4: C, 63.99; H, 5.37; N, 

9.33; Found: C, 64.77; H, 5.26; N, 9.17. 



To a slurry of sodium hydride (0.15 g of a 60% 
dispersion in mineral oil, 3.86 mmol) stirring in N,N- 
dimethyl f ormami de (30 mL) at room temperature, was added a 
solution of 6-nitrobenzimidazole (0.60 g, 3.68 mmol) in N,N- 
25 dimethyl formamide (10 mL) . After 10 min, a solution of a- 
bromophenylacetic acid ethylester in N,N-dimethylformamide 
(10 mL) was added and the solution stirred for 4 h at r om 
temperature, quenched with wat r, and extracted with thyl 



Preparation 51 



20 
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acetate. The combined organic extracts were washed with 
water, brine, dried (Na2S04) and concentrated. Purification 
by silica gel chromatography (25%-75% ethyl acetate/hexanes) 
gave 0.580 g (50%) of the product (mixture of diastereomers) 

5 as a yellow oil: *H NMR (300 MHz, CDCI3) d 8.72-8.73 (d, 
1H, J - 2.1Hz), 8.22-8.27 (dd, 1H, J« 9.2Hz; 2.1Hz), 8.15 
(s, 1H), 7.44-7.50 (app. t, 3H, J» 6.9Hz), 7.34-7.41 (m, 
3H), 6.19 (s, 1H), 4.26-4.39 (m, 2H), 1.27-1.33 (t, 3H, J= 
6.9Hz); FD+ MS for C17H15N3O4 - 325; Anal, calcd. for 
10 C17H15N3O4: C, 62.76; H, 4.65; N, 12,92; Found: C, 62.89; 
H, 4.92; N, 12.92. 



To a solution of a compound of Preparation 50 (0.81 g, 
2.73 mmol) stirring in dioxane (30 mL) at room temperature 

20 was added LiOH»H20 (0.57 g, 13.6 mmol) and H2O (15 mL) . 
After 45 min, the mixture was concentrated to a volume of 
approximately 20 mL. The resulting aqueous solution was 
diluted with H2O (75 mL) and extracted with diethyl ether. 
The aqueous layer was acidified with IN HCl and extracted 

25 with ethyl acetate. The combined organic extracts were 

washed with brine, dried <Na2S04) and concentrated to give 
0.71 g (95%) of the product (1:1 mixture of diastereomers) 
as a yellow solid: NMR (300 MHz, CDCI3) 8 7.48-7.55 (m, 



Preparation 52 
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3H), 7.35-7.43 (m, 4H) , 7.21-7.27 (app. t, 1H, J« 8.1Hz), 
6.81-6.85 (dd, 1H, J - 8.2Hz; 2.0Hz), 5.16 (s, 1H) ; FD+ MS 
for C14H12N2O4 ■ 272; Anal, calcd. for C14H12N2O4: C, 
61.76; H, 4.44; N, 10.29; Found: C, 62.15; H, 4.52; N, 
5 9.63. 



Preparation 53 




10 

To a solution of a compound of Preparation 51 {0.48 g, 
1.48 mmol) stirring in dioxane (20 mL) at room temperature 
was added LiOH*H20 (0.31 g, 7.38 mmol) and H2O (10 mL) . 

15 After 45 min, the reaction mixture was concentrated to a 
volume of approximately 15 mL. The resulting aqueous 
solution was diluted with H2O (75 mL) and extracted with 
diethyl ether. The aqueous layer was acidified with IN HCl 
and extracted with ethyl acetate. The combined organic 

20 extracts were washed with brine, dried (Na2S04) and 

concentrated to give 0.450 g (>95%) of the product (1:1 
mixture of diastereomers) as a light yellow solid: 1 H NMR 
(300 MHz, EMSO) 6 8.63 (s, 1H) , 8.56-8.57 (d, 1H, J - 
2.1Hz), 8.14-8.20 (dd, 1H, iJ - 9.2Hz; 2.1Hz), 7.82-7.86 (d, 

25 1H, J« 9.2Hz), 7.52-7.58 (m, 2H) , 7.38-7.49 (m, 3H) , 6.88 
(s, 1H); ETH MS for C15H11N3O4 ~ 297; Anal, calcd. for 
C15H11N3O4: C, 60.61; H, 3.73; N, 14.14; Found: C, 59.59; 
H, 4.16; N, 12.78. 
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Preparation 54 




5 

To a solution of a compound of Preparation 52 (0.75 g, 
2.78 mmol}, L-proline methyl ester hydrochloride (0.46 g, 
2.78 mmol), 1-hydroxybenzotriazole hydrate (0.38 g, 2.78 
mmol) and N,N-diisopropyl ethyl amine (1.26 g, 9.72 mmol) in 

10 anhydrous 1, 2-dichlonne thane (30 mL) stirring at room 
temperature, was added 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.585 g, 3.05 mmol}. After 18 h, the 
reaction mixture was diluted with H2O (50 mL) extracted with 
ethyl acetate. The combined organic extracts were washed 

15 with 10% citric acid, sat'd aqueous sodium bicarbonate, 

water, brine, dried (Na2S04) and concentrated. Purification 
by radial chromatography (silica gel, 40%-75% ethyl 
acetate/hexanes) gave 0.56 g (53%) of the product (1:1 

mixture of diastereomers) as a yellow solid: 1 H NMR (300 
20 MHz, CDCI3) 8 7.43-7.50 (m, 3H) , 7.27-7.43 (m, 4H) , 7.13- 
7.20 (app. t, 1H, J = 7.5Hz), 6.83-6.91 (t, 1H, J » 5.8Hz), 
5.14 (s, 1H), 4.52-4.58 (m, 0.5H), 4.41-4.47 (m, 0.5H), 
3.89-3.97 (m, 1H) , 3.71 (s, 1.5H), 3.62 (s f 1.5H), 3.23-3.36 
(m, 1H), 1.82-2,24 (m, 5H) ; 13 C NMR (75.5 MHz, CDCI3) d 
25 172.2, 171.7, 168.7, 168.5, 149.0, 146.9, 146.5, 136.4, 
135.9, 129.5, 129.4, 129.0, 128.8, 128.5, 128.2, 128.0, 
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127. 8, 119.9, 119.6, 112.2, 112.0, 106.5, 106.5, 59.5, 59.4, 
59.3, 59.3, 52.2, 52.0, 46.7, 46.7, 28.7, 28.6, 24.9, 24.5; 
FD+ MS for C20H21N3O5 = 383; Anal, calcd. for C20H21N3O52 
C, 62.65; H, 5.52; N, 10.96; Found: C, 61.93; H, 5.62; N, 



To a solution of a compound of Preparation 53 (0.43 g, 
1.46 mmol), L-proline methyl ester hydrochloride (0.24 g, 
1.46 mmol), 1-hydroxybenzotriazole hydrate (0.20 g, 1.46 
nanol) and N,N-diisopropylethylamine (0.66 g, 5.10 mmol) 

15 stirring in anhydrous 1, 2- di chlorine thane (30 mL) at room 
temperature was added 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.31 g, 1.60 mmol). After 18 h, the 
reaction mixture was quenched with H2O (50 mL) and extracted 
with ethyl acetate. The combined organic extracts were 

20 washed with 10% citric acid, saturated aqueous sodium 

bicarbonate, H2O, brine, dried (Na2S04) and concentrated. 
Purification by radial chromatography (silica gel, 50% ethyl 
acetate/hexanes to 100% ethyl acetate gradient) gave 0.25 g 
(42%) of the a single diastereomer as a white foam solid: 

25 *H NMR (300 MHz, CDCI3) d 8.75-8.76 (6, 1H, J «= 2.1Hz), 

8.28-8.32 (dd, 1H, J= 8.9Hz; 2.1Hz), 7.91 (s, 1H) , 7.45- 
7.58 (m, 6H), 6.26 (s, 1H) , 4.65-4.70 (m, 1H) , 3.83-3.92 (m, 
lH) r 3.78 (s, 3H), 3.30-3.39 (m, 1H) , 1.95-2.30 (m, 5H) ; FD+ 



10.46. 



Preparation 55 
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MS for C21H20N4O5 - 408; Anal, calcd. for C21H20N4O5: C, 
61.76; H, 4.94; N, 13.72; Found: C, 61.24; H, 5.16; N, 
13.10. 

5 Preparation 56 




To a slurry of 5% Pd/C (0.07 g) in ethanol (30 xaL) was 
added a solution of a compound of Preparation 54 (0.15 g, 

10 0.39 ntmol) in ethyl acetate (30 mL) . The mixture was 

treated with hydrogen gas (32 psi) at room temperature for 4 
h on a Parr apparatus then carefully filtered through 
celite. The resulting filtrate was evaporated to provide an 
off-white solid foam which was dissolved in N,N- 

15 dimethyl formami de (30 mL) . To this solution was added a 
compound of Preparation 4 (0.16 g, 0.41 mmol), 1- 
hydroxybenzotriazole hydrate (0.06 g, 0.41 mmol) and 1,3* 
dicyclohexylcarbodiimide (0.09 g, 0.45 mmol). This solution 
was stirred overnight at room temperature and subsequently 

20 diluted with water (50 mL) then extracted with ethyl 

acetate. The combined organic extracts were washed with 
water, brine, dried (Na2S04) and evaporated to provide a tan 
foam. Purification by radial chromatography (silica gel, 
50% ethyl acetate/hexanes to 100% ethyl acetate gradient) 

25 yielded 0.23 g (82%) of the product (mixture of 

diastereomers) as an off-whit solid foam. 1 H NMR (300 MHz, 
CDC13) d 8.83-8.91 (m, 1H) , 7.44-7.51 (m, 2H) , 7.20-7.36 (m, 
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8H), 6.88-7.06 (m, 3H) , 6.32-6,38 (app. t, 1H, J = 6.9Hz), 
5.28 (s, 1H), 5.12-5.19 (m, 1H) , 4.88-4.91 (br. s, 1H) , 
4.48-4.60 <m, 3H) , 4.17-4.24 (m, 1H) , 3.64-3.72 (app. q, 2H, 
J= 8.0Hz), 3.62 (s, 3H), 3.39-3.52 (m, 1H) , 3.28-3.39 (m, 
5 1H), 1.81-2.15 (m, 5H) , 1.53-1.57 (app. d, 3H, J= 7.9Hz), 
1.38 (s, 3H), 1.39 (s, 9H) ; FD+ MS for C39H49N5O8 = 716; 
Anal, calcd. for C39H49N5O8: C, 65.44; H, 6.90; N, 9.78; 
Foiind: C, 65.23; H, 7.43; N, 10.34. 

10 Preparation 57 



To a slurry of 5% Pd/C (0.042 g) in ethanol (30 mL) was 
added a solution of a compound of Preparation 55 (0.08 g, 

15 0.20 nnnol) in ethyl acetate (30 mL) . The mixture was 

treated with hydrogen gas (32 psi) at room temperature for 4 
h (Parr apparatus) then carefully filtered through celite. 
The resulting filtrate was evaporated to provide a white 
solid foam which was dissolved in N,N-dimethylfonnamide (20 

20 mL) . To this solution was added a compound of Preparation 4 
(0.08 g, 0.20 nnnol), 1-hydroxybenzotriazole hydrate (0.03 g, 
0.22 mmol) and 1, 3-dicyclohexylcarbodiimide (0.05 g, 0.22 
mmol) . This solution was stirred overnight at room 
temperature and subsequently diluted with water (50 mL) then 

25 extracted with ethyl acetate. The combined organic extracts 
were washed with water and brine, dried (Na2S04) and 
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concentrated. Purification by radial chromatography (silica 
gel, 75% ethyl acetate/hexanes to 100% ethyl acetate 
gradient) yielded 0.10 g (66%) of the product (one 
diastereomer) as an off-white solid foam: 1 H NMR was 
5 consistent with structure; 
FD+ MS for C40H48N6O8 = 740. 



To a solution of a compound of Preparation 56 (0.17 g, 
0.24 mmol) and anisole (0.03 g, 0.26 mmol) stirring in 
anhydrous dichlorome thane (5 mL) at 0 °C was added 

15 trifluoroacetic acid (1 mL) . After 4 h, the reaction 

mixture was quenched carefully with saturated aqueous sodium 
bicarbonate extracted with ethyl acetate. The combined 
organic extracts were washed with sat'd aqueous sodium 
bicarbonate, water, brine, dried (NaS204) and evaporated to 

20 yield the desired product (1:1 mixture of diastereomers) as 
an off-white foam: 0.100 g (67%). NMR was consistent 
with structure; FD+ MS for C34H41N5O6 - 615; Anal, calcd for 
C34H41N5O6: C, 66.32; H, 6.71; N, 11.37; Found: C, 65.83; 
H, 6.50; N, 6.50. 



Example 13 



10 
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Example 14 




5 To a solution of a compound of Preparation 57 (0.080 g, 

0.11 mmol) and anisole (0.0123 g, 0.114 mmol) stirring in 
anhydrous dichlorometharie (5 mL) at 0 °C was added 
trifluoroacetic acid (1 mL) . After 4 h, the mixture was 
quenched carefully with saturated sodium bicarbonate and 

10 extracted with ethyl acetate. The combined organic extracts 
were washed with saturated aqueous sodium bicarbonate, 
water f brine, dried (NaS204) and concentrated to yield foam 
0.09 g (95%) of the desired product (one diastereomer) as an 
off-white solid: 1 H NMR was consistent with structure; FD+ 

15 MS for C35H40N6O6-2CF3COOH « 640 (M-2CF3COOH) ; Anal, calcd. 
for C39H42N6O10F6: C, 53.92; H, 4.87; N, 9.67; Found: C, 
51.86; H, 4.74; N, 9.54. 
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EXAMPLES PART 2A 



Preparation la 




NHBoc 



CQ 2 Me 



tor t-Butyloxycarbonyl-O-bonzyl-D- serine methyl ester. 

5 To a solution of t-butyloxycarbonyl-O-benzyl-D-serine 
(25.0 g, 84.7 mmol) stirring in dimethylformamide (500 
mL) at room temperature was added sodium bicarbonate 
(14.2 g, 169 mmol) followed by methyl iodide (26.4 mL, 
424 mmol) . After 18 h, the reaction mixture was 
10 concentrated to approximately 100 mL. Ethyl acetate was 
added and the mixture washed with aqueous sodium 
bicarbonate and brine. The organic extract was dried and 
concentrated to give the desired compound (25 g, 96%) as 

a light yellow oil: X H NMR (300 MHz, CDCI3) d 1.45 (s, 

15 9H), 3.70 (m, 1H) , 3.75 (s, 3H) , 3.85 (m, 1H) , 4.50 (m, 

3H), 7.30 (m, 5H); MS (FD) m/e 310; Anal, calc'd for 

C16H23NO5: C, 62.12; H, 7.49; N, 4.53. Found: C, 62.31; 
H, 7.49; N, 4.43. 



O-benzyl-D- serine methyl ester. 

To a solution of tert-butyloxycarbonyl-O-benzyl-D-serine 
methyl ester (BF8-EZ0-275) (5.0 g, 16 mmol) stirring in 

dichlorome thane (40 mL) and anisole (1 mL) at 0 °C was 
25 added trifluoroacetic acid (10 mL) . After 4 h at room 
temperature, a saturated aqueous solution of sodium 
bicarbonate was added and the resulting mixture extracted 
with ethyl acetate. The combined organic extracts were 



Preparation lb 




NH 



20 
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washed with brin , dried over sodium sufate« and 
concentrated. The crude product was used in the next 
step without further purification. 



To a solution of O-benzyl-D-serine methyl ester (the 
product of Preparation lb) (65.4 mmol), boc-a- 
aminoisobutyric acid (13.2 g, 65.4 mmol), 1- 

10 hydroxybenzotriazole (8.8 g, 65.4 mmol), and N,N- 
diisopropyl ethyl amine (22.8 xnL, 130.7 mmol) stirring in 
dichloromethane (500 mL) at 0 °C was added l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (12.3 g, 71.9 
mmol). After 18 h, ethyl acetate and ammonium chloride 

15 (saturated aqueous solution) were added and the resulting 
mixture extracted with aqueous ammonium chloride, aqueous 
sodium bicarbonate, and brine. The organic extracts were 
dried over sodium sulfate and concentrated. Purification 
by flash chromatography (25% ethyl acetate/hexanes) 

20 yielded the desired compound (21.6 g, 83%) as a white 

solid: X H NMR (300 MHz, CDCI3) d 1.39 (s, 9H) , 1.48 (s, 
6H), 3.62 (dd, J - 3.4, 9.1 Hz, 1H), 3.70 (s, 3H) , 3.85 
(dd, J ■= 3.4, 9.1 Hz, 1H) , 4.48 (dd, J - 12.5, 22.7 Hz, 
2H), 4.75 (m, 1H) , 4.92 (s, 1H) , 7.11 (d, J = 8.6 Hz, 
25 1H), 7.35 (m, 5H) ; MS (FD) m/e 395; Anal, calc'd for 
C20H30N2O6: C, 60.90; H, 7.67; N, 7.10. Found: C, 
61.02; H, 7.78; N, 7.10. 



Preparation lc 
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Preparati n Id 




NHBoc 



To a solution of the product of Preparation lc (5.30 g, 
13.4) stirring in dioxane (100 ml) /water (50 mL) at room 



mmol) . After 18 h, water was added and the solution 
concentrated. The resulting mixture was extracted with 
diethyl ether. Brine was added to the aqueous layer and 
the pH adjusted to 3.5 with 1 N HC1. The resulting 
10 mixture was extracted with ethyl acetate and the combined 
organic extracts dried over sodium sulfate then 
concentrated to yield the title compound (4.40 g, 86%) as 

a white foam: X H NMR (300 MHz, CDCI3) d 1.39 (s, 9H), 
1.45 (s, 3H), 1.47 (s, 3H), 3.68 (m, 1H) , 3.95 (m, 1H) , 
15 4.54 (s, 2H), 4.70 (m, 1H), 5.51 (bs, 1H) , 7.18 (d, J - 
9.1 Hz, 1H), 7.25 (m, 5H), 9.90 (bs, 1H) ; MS (FD) m/e 
381; Anal, calc'd for C19H28N2O6: C, 59.99; H, 7.42; N, 
7.36. Found: C, 59.74; H, 7.26; N, 7.30. 



A solution of sodium ethoxide was generated by the 
addition of sodium metal (52.89 grams, 2.3007 mol) over 3 
hours to ethanol (1500 mL) . To the sodium ethoxide 
solution at ambient temperature was added a solution of 
25 diethylacetamidomalonate (499.75 grams, 2.3007 mol) 
dissolved in ethanol (225 mL) . The reaction mixture was 
stirred f r 1.5 hours at ambient temperature, l-bromo-3- 
phenylpropane (458.07 grams, 2.3007 mol) was added ov r 
15 minutes and the reaction mixture was refluxed until 



5 temperature was added lithium hydroxide (2.80 g, 67.3 



Preparation la 



20 




SUBSTITUTE SHEET (RULE 26) 



WO 00/10565 



PCT/US99AD525 



-113- 



complete as determined by hplc (16 hours) . Th reaction 
mixture was concentrated to dryness and the residue 
partitioned between ethyl acetate (1 x 1500 mL and 2 x 
500 mL) and water (1500 mL) . The ethyl acetate layers 
5 were combined, washed with saturated sodium chloride 
solution (4 x 500 mL) , dried using sodium sulfate, and 
concentrated to give 752.1 grams (98%) of the desired 
compound as a light yellow solid. A 1.0 gram sample was 
recrystallized from hexane: ethyl acetate (19:1, v:v) to 

10 give a mp 84-86°C. *H nmr { CDC1 3 ) : 5 1.18-1.23 (t, 
6H), 1.37-1.50 (m, 2H) , 2.02 (s, 3H), 2.34-2.41 (m, 2H) , 
2.5B-2.62 (t, 2H), 4.16-4.24 (q, 4H) , 6.76 (s, broad, 
1H), 7.11-7.28 (m, 5H) . 13 C nmr ( CDC1 3 ) : 5 13.95, 
23.03, 25.67, 31.85, 35.45, 62.46, 66.49, 125.40, 125.90, 

15 128.27, 128.35, 141.77, 168.11, 168.94. MS (FIA ) m/z 
336.3 ( [M+H] 4 ) . IR (KBr, cnf 1 ) 1645.98 (amide), 1744.76 
(C-O). Anal. Calcd. for Ci B H 2 5N0 5 : C, 64.46; H, 7.51; N, 
4.17. Found: C, 64.60; H, 7.37; H, 4.39. 

20 Preparation If 



(DL)-N-Acetyl-2-amino-5-phenylpentanoic Acid. A slurry 
consisting of the product of Preparation le (249.15 
grams, 0.7428 mol) and 2.5 N sodium hydroxide solution 

25 was heated at 100°C for three hours. The reaction mixture 
was cooled to 30°C and the pH adjusted to 5.0 using 
concentrated hydrochloric acid. The solution was heated 
to 100 °C and the pH was held at 5.0 using concentrated 
hydrochloric acid as n ded until the react! n was 

30 complete as determined by hplc. Th solution was 
filtered while hot through diatomaceous earth. Th 
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filtrate was cooled to 5-10 °C and the pH adjusted to 1.0 
using concentrated hydrochloric acid. The resulting 
slurry was stirred for 1 hour at 5 °C, filtered, and dried 
in vacuum at 50 °C to give 160.34 grams (92%) of (DL)-N- 
5 acetyl-2-amino-5-phenylpentanoic acid as a white powder, 
mp 145-148 °C. 'H nmr ( DMSO-de) : 6 1.60-1.71 (m, 4H) , 
1.86 (s, 3H), 2.56-2.59 (m, 2H) , 4.19-4.23 <m, 1H) , 7.16- 
7.30 (m, 5H), 8.14 (d, 1H) . ,3 C nmr ( DMSO-d 6 ) : 5 23.17, 
28.25, 31.55, 35.51, 52.55, 126.60, 129.14, 142.64, 
10 170.25, 174.65. MS ( FIA) m/z 236.2 (M*) . IR (KBr, cm' 
*) 1609.17 (amide), 1741.12 (C=0) . Anal. Calcd. for 
Ci 3 H n N0 3 : C, 66.36; H, 7.28; N, 5.95. Found: C, 66.41; 
H, 7.15; N, 5.96. 



Preparation Iq 




15 

(D) - N-Acetyl-2-amino-5-phenylpentanoic Acid. A solution 
consisting of (DL) -N-acetyl-2-amino-5-phenylpentanoic 
acid (438.0 grams, 1.862 mol) , cobalt chloride (1.10 
grams), 2N potassium hydroxide solution (931 mL, 1.862 

20 mol), and water (8000 mL) was adjusted to a pH of 8.0 by 
the addition of 2N potassium hydroxide solution. To the 
reaction mixture was added Acylase I (aspergillus 
melleus, 39.42 grams) and vigorously stirred for 24 hours 
at 40 °c while maintaining a pH of 8.0 by addition of 2N 

25 potassium hydroxide. The resulting slurry was filtered. 
The filtrate was adjusted to a pH of 2.0 giving a thick 
slurry. The product was isolated by filtration, washed 
with hexane (2000 mL) and dried in vacuum at 50 °C to give 
188.52 grams (43%) of (D) -N-acetyl-2-amino-5- 

30 phenylpentanoic acid. a H nmr ( DMSO-d*) : 6 1.59-1.74 
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(m, 4H), 1.86 (s, 3H) , 2.57-2.60 (m, 2H) , 4.22-4.26 (m, 
1H), 7.16-7.30 (m, 5H) , 8.02 (d, 1H) , 12.39 (s, broad, 
1H). 13 C nmr ( DMSO-cfe) : 5 23.18, 28.13, 31.66, 35.54, 
52.58, 126.56, 129.10, 142.67, 170.12, 174.48. MS (FIA ) 
5 m/z 236.1 (M*) . IR (KBr, cm" 1 ) 1625.08 (amide), 1700.24 
(C=0). Anal. Calcd. for Ci3H l7 N0 3 : C, 66.36; H, 7.28; N, 
5.95. Found: C, 66.49; H, 7.00; N, 6.03. 



Preparation Ih 




10 (D)-2-Amino-5-phenylpentanoic Acid, Ethyl Ester 
Hydrochloride. A solution consisting of (D) -N-acetyl-2- 
amino-5-phenylpentanoic acid (188.8 grams, 0.8024 mol), 
ethanol (535 mL) , and concentrated hydrochloric acid (268 
mL, 3.21 mol) was warmed to 85 °C and monitored by hplc. 

15 The reaction was determined to be incomplete by hplc at 
14.5 hours and additional concentrated hydrochloric acid 
(50 mL) was added. The reaction was determined to be 
complete by hplc after 22.5 hours. Water was 
azeotropically distilled from the reaction by continuous 

20 addition and distillation of 8000 mL of ethanol. The 
ethanol was azeotropically distilled from the reaction by 
the continuous addition and distillation of ethyl acetate 
(2000 mL) . Upon cooling the solution to 0 °C the product 
crystallized. The solution containing the product was 

25 stirred for 1 hour at 0 °C, filtered, and the cake dried 
in vacuum at 40 °C to give 199.0 grams (96%) of 2-amino-5- 
phenylpentanoic acid, ethyl ester hydrochloride, mp 117- 
121 °C. *H nmr ( EMSO-cU) : 6 1.15-1.21 (t, 3H), 1.50- 
1.89 (m, 4H), 2.48-2.67 (m, 2H), 3.92-3.98 (t, 1H) , 4.08- 

30 4.25 (m, 2H), 7.12-7.29 (m, 5H) , 8.76 (s, broad, 3H) . 
,3 C nmr (DMSO-dU) : 5 13.90, 25.97, 29.52, 34.41, 51*71, 
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61.56, 124.91, 125.81, 128.24, 141.27, 169.35. MS (FIA ) 
m/z 222.3 (M*) . IR (KBr, cm" 1 ) 1741.14 (C=0) . (a] 20 D = 
-11.17(c - 30.62 mg / 3mL, MeOH) . Anal. Calcd. for 
C 13 H2oN0 2 Cl: C, 60.58; H, 7.82; N, 5.43. Found: C, 
5 60.45; H, 7.67; N, 5.55. 



Preparation 11 



EtO 

A slurry consisting of N-t-BOC-a-ami noisobutyric acid 

10 (90.64 grams, 0.446 mol), 2-chloro-4, 6-dimethoxy-l, 3, 5- 
triazine (75.90 grams, 0.425 mol), N-methyl morpholine 
(88.13 grams, 0.871 mol), and diethyl ether (1000 mL) was 
stirred at ambient temperature until complete as 
determined by hplc (3 hours) . The D-2-amino-5- 

15 phenylpentanoic acid, ethyl ester hydrochloride (109.55 
grams, 0.425 mol) was added and the reaction mixture 
stirred for 16 hours at ambient temperature. The 
reaction mixture was partitioned between 10% citric acid 
solution (1000 mL) and ethyl acetate (3 x 500 mL) . The 

20 organic phase was washed with 10% citric acid solution (3 
x 500 mL) , saturated sodium bicarbonate solution (3 x 500 
mL) , water (1 x 500 mL) , dried using sodium sulfate, and 
concentrated to dryness. The residue was recrystallized 
from hexane (3000 mL) to give 155.11 grams of the desired 

25 compound: mp 97-99 °C. 'H nmr ( CDC1 3 ) : 8 1.25-1.28 (t, 
3H), 1.43 (s, 9H), 1.48 (s, 3H) , 1.50 (s, 3H) , 1.70-1.73 
(m, 3H), 1.87-1.93 (m, 1H) , 2.62-2.67 (m, 2H) , 4.16-4.21 
(m, 2H), 4.57-4.62 (m, 1H) , 4.95 (s, 1H) , 6.96 (s, broad, 
1H), 7.16-7.19 (m, 3H) , 7.26-7.33 <m, 2H) . 13 C nmr 
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( CDCI3) : 6 14.53, 26.32, 27.17, 28.67, 32.47, 35.73, 
52.54, 57.17, 61.62, 126.21, 128.69, 128.79, 142.12, 
154.99, 172.81, 174.69. MS (FIA ) m/z 407.5 ( [M+H] * ) . IR 

(KBr, cm' 1 ) 1652.75, 1685.52 (amides), 1741.73 (OO) . 
5 [a]*° 0 - 7.83 (c - 10.22 mg / lmL, MeOH) . UV {0.1% 
trifluoroacetic acid in water : acetonitrile) Xm, 215.6 
nm. Anal. Calcd. for C 22 HmN 2 05: C, 65.00; H, 8.43; N, 
6.89. Found: C, 65.23; H, 8.34; N, 6.94. 



A solution consisting of the product of Preparation li 
(152.53 grams, 0.3752 mol) and tetrahydrofuran (884 mL) 

was cooled to 5 °C. A solution consisting of lithium 
hydroxide (26.96 grams, 1.126 mol) and water (1419 mL) 

15 was added to the reaction dropwise over 10 minutes 
maintaining a temperature of 5-10 °C. Ethanol (183 mL) 
was added and the reaction stirred at 5-10 °C until 
complete as determined by hplc (2 hours) . The pH of the 
reaction mixture was adjusted to 2.0 using 6 N 

20 hydrochloric acid solution. while maintaining 5-10 °C. The 
product was extracted from solution with ethyl acetate (3 
x 500 mL) . The ethyl acetate extracts were combined, 
dried using sodium sulfate, and concentrated to dryness 
to give 141.51 grams (100%) of The desired compound: *H 

25 nmr ( EMSO-d 6 ) : 6 1.32-1.37 (m, 15H), 1.57-1.75 (m, 4H) , 
2.51-2.58 (m, 2H) , 4.23-4.27 (m, 1H) , 6.85 (s, broad, 
1H), 7.15-7.28 (m, 5H), 7.42 (d, 1H) , 12.5 (s, broad, 
1H) . 1S C nmr ( DMSO-cU) : 6 26.31, 27.85, 29.00, 

31.86, 35.60, 52.53, 56.60, 78.95, 126.52, 129.05, 

30 129.10, 142.69, 155.06, 174.40, 175.17. MS (FIA ) m/z 



Preparation lj 



10 
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379.5 ( [M+H]*) • 1R (KBr, cnf 1 ) 1641.98, 1692.22 (amides), 
1719.72 (C=0). [a] 20 D = -5.73 (c - 10.48 mg / lmL, MeOH) . 
Anal. Calcd. for Q?oH 3 oN 2 05: C, 63.47; H, 7.99; N, 7.40. 
Found: C, 63.25; H, 7.84; N, 7.46. 

5 

Preparation 1L 




W-Methyl morpholine (4.79 mL, 2 eq, 47.3 mm) was added to 
a stirred slurry of l*-Boc-a-aminoisobutyric acid (4.43 g, 

10 21.7 mm, 1 eq) and 3.89 g (21.7 mm, 1.0 eq) of 2-chloro- 
(4,6)-dimethoxy-l,3,5-triazine (CDMT) in 100 mL of 
diethyl ether . After stirring the reaction jooixture at 
ambient temperature for 1.5 hours, D-tryptophan ester 
hydrochloride was added. After stirring overnight, the 

15 reaction mixture was quenched by the addition of 150 mL 
of 10% aqueous citric acid solution. The layers were 
separated and the ether layer was washed with 50 mL of 
saturated sodium bicarbonate solution and 50 mL of 
water. Lithium hydroxide (2.43 g, 5 eq) was dissolved in 

20 100 ml of water and the solution was added to the diethyl 
ether solution and stirred vigorously for 4 hours at room 
temperature. The layers were separated and the pH of the 
aqueous layers was adjusted to 5.6 with 1M HC1. The pH 
was then adjusted to 3.95 with 10% citric acid solution 

25 and the aqueous layer was extracted with 100 mL of ethyl 
acetate. The ethyl acetate layers were washed with 
brine, dried over magnesium sulfate and filtered. The 
volatiles were removed under vacuum to give 82 % yield of 
the desired product as a white foam. 1H-NMR consistent 

30 with structure. 
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Prepa ration 2A 




To a solution of 4-methoxyphenylacetic acid (98 g, 590 
mmol) in absolute ethanol (300 mL) was added of p- 
5 toluenesulfonic acid (20 g, 105 mmol). The reaction 
mixture was heated to reflux and maintained at that 
temperature for 5 h then cooled to room temperature and 
concentrated to dryness. The resulting oil was purified 
by flash chromatography (silica gel, 20% ethyl 

10 acetate /hexanes) to give 102 g (89%) of the desired 
product as a colorless oil: 'H-NMR (d, DMSO) 1.17 (t, J - 
8.7 Hz, 3H), 3.56 (s, 2H) , 3.73 (s, 3H) , 4.05 (q, J « 7.2 
Hz, 2H), 6.87 (d, J - 8.7 Hz, 2H) , 7.17 (d, 8.7 Hz, 2H) ; 
MS (ion spray) 195.3 (M+l) ; Anal. Calc'd for CuHuCfe: C, 

15 68.02; H, 7.27. Found: C, 67.95, 7.17. 



Preparation 2B 




To a solution of the product of Preparation 2A (40 g, 200 
20 mmol) in carbon tetrachloride (500 mL) was added N- 
bromosuccinimide (37 g, 206 mmol) and hydrobromic acid 
(4 drops of 48% aqueous solution) • The resulting mixture 
was heated to reflux and maintained at that temperature 
for 5 h then cooled to room temperature, filtered, and 
25 concentrated. Th resulting oil was purified by flash 
chromatography (silica gel, chl rof rm) to give 51.1 g 
(94%) of the desired product as a col rless oil: l H-NMR 
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(d, DMSO) 1.19 (t, J = 8.4 Hz, 3H) , 3.77 (s, 3H) , 4.18 
(m, 2H), 5.88 (s, 1H) , 6.95 (d, J « 8.4 Hz, 2H) , 7.50 (d, 
J - 8.4 Hz, 2H); MS (FD) 272, 274 <M+); Anal. Calc'd for 
C,iHj3Br0 3 : C, 48.37; H, 4.80. Found: C, 48.52, 4.77. 
5 Preparation 3 



o 
/ 




To a solution of the product of Preparation 2B (49.5 g, 
181 mmol) stirring in dimethyl formamide (500 mL) at room 
temperature was added 4-nitroimidazole (20.5 g, 181 mmol) 

10 and potassium carbonate (75 g, 543 mmol) . After 16 h, 
the reaction was filtered and concentrated. The resulting 
oil was partitioned between ethyl acetate and water and 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 

15 sulfate, filtered and concentrated. The resulting oil 
was purified by flash chromatography (silica gel, 30-70% 
ethyl acetates /hexanes gradient) to yield 33.6 g (61%) of 
the desired product as an orange oil that solidifies upon 
standing: 'H-NMR (d, DMSO) 1.17 (t, J - 7.2 Hz, 3H) , 3.78 

20 (s, 3H), 4.25 (q, J « 7.2 Hz, 2H) , 6.57 (s, 1H) , 7.02 (d, 
J « 8.7 Hz, 2H), 7.46 (d, J « 8.7 Hz, 2H) , 7.92 (s, 1H) , 
8.38 (s, 1H); MS (ion spray) 306 (M+l); Anal. Calc'd for 
CuHisNsOs: C, 55.08; H, 4.95; N, 13.76. Found: C, 54.93; 
H, 4.89; N, 13.82. 

25 
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Preparatl n 4 




To a slurry of 10% palladium on carbon (6.0 g) in 
tetrahydrofuran (30 mL) was added a slurry of the product 
5 of Preparation 3 (B.4 g, 27.5 mmol) in tetrahydrofuran 
(30 mL) . The reaction mixture placed under a hydrogen 
atmosphere (40 mm Hg) using a Parr apparatus unti 1 the 
reduction was complete then filtered through celite. To 
the resulting solution stirring at room temperature was 

10 added the product of Preparation Id (10.5 g, 27.5 mmol), 
1-hydroxybenzotriazole (4.1 g, 30.3 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (6.3 g, 30.3 
mmol) . After 16 h, the reaction mixture was concentrated 
and the resulting oil was slurried in ethyl acetate and 

15 filtered. The solution was diluted with water and then 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The resultant crude 
material was purified by flash chromatography (silica 

20 gel, 31 methanol /chloroform) to give 14.4 g (83%) of the 
desired product as a tan foam: 'H-NMR (d, DMSO) 1.78 (t, J 
« 7.2 Hz, 3H), 1.27-1.32 (m, 15H) , 3.60 (m, 1H) , 3.67 (m, 
1H), 3.76 (s, 3H), 4.20 (d, J - 7.2 Hz, 2H) , 4.44 (d, J * 
3.0 Hz, 2H), 4.57 (m, 1H) , 6.35 (s, 1H) , 6.97 (d, J = 7.2 

25 Hz, 2H), 7.20-7.35 (m, 10H), 7.40 (m, 1H) , 7.52 (s, 1H) ; 
MS (ion spray) 63B (M+l); Anal. Calc'd for C33H43N5O8: C, 
62.15; H, 6.80; N, 10.98. Found: C, 62.41; H, 6.85; N, 
11.09. 
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Preparation 5 




To a solution of the product of Preparation 4 (14.4 g, 23 
mmol) stirring in dioxane (150 mL) at room temperature 
5 was added a solution of of lithium hydroxide (0.65 g, 
27.6 mmol) in water (75 mL) . After 20 min, the reaction 
mixture was acidified to pH = 2.9 with 1 N hydrochloric 
acid. To the resulting solution was added water and 
ethyl acetate the mixture was extracted with ethyl 

10 acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate and concentrated to 
yield 13.0 g (93%) of the desired product as a yellow 
foam: 'H NMR (d, DMSO) 1.25-1.40 (m, 15H), 3.65-3.70 (m, 
2H), 3.76 (s, 3H), 4.44 (d, J = 3.4 Hz, 2H) , 4.57 (m, 

15 1H), 6.20 (s, 1H), 6.97 (d, J = 3.4 Hz, 2H) , 7.15-7.35 
(m, 10H), 7.42 (m, 1H) , 7.53 (s, 1H) , 10.2 (s, 1H) ; MS 
(ion spray) 610.7 (M+l); Anal. Calc'd for C3iH 3 9N 5 0^: C, 
61.07; H, 6.45; H, 11.49. Found: C, 60.90; H, 6.43; N, 
11.32. 
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Praparation 6 



f 

To a solution of the product of Preparation 5 (8.0 
g, 13.0 znmol) stirring in dimethylformamide (150 mL) at 
5 room temperature was added 4-methylpiperidine (1.6 mL, 
13.0 mmol), 1-hydroxybenzotriazole (2.0 g, 14.3 mmol) and 
1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (3.0 g, 
14.3 mmol). After 16h, the reaction mixture was filtered 
and concentrated. The resulting material was partitioned 

10 between ethyl acetate and water and extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 
concentrated to dryness. The resulting crude material 
was purified by flash chromatography (silica gel, 3% 

15 methanol/ chloroform) to yield 7.65 g (85%) of the 
desired product as a yellow foam: l H-NMR (d, DfSO) 0.2 
(m, 1H), 0.50 (d, J « 6.0 Hz, 1.5 H) , 0.80 (d, J = 6.0 
Hz, 1.5 H), 1.05 (m, 1H), 1.22-1.45 (m, 15H) , 1.50-1.65 
(m, 4H), 2.65 (m, 1H) , 3.00 (m, 1H) , 3.55 (m, 1H) , 3.65 

20 (m, 1H), 3.75 (s, 3H) , 4.37 (m, 1H) , 4.40-4.50 (m, 2H) , 
4.60 (m, 1H), 6.62 (d, J - 13 Hz, 1H) , 6.98 (t, J - 9.4 
Hz, 2H), 7.10-7.45 (m, 11H) , 10.15 (br s, 1H) ; MS (ion 
spray) 691.3 (M+l) ; Anal. Calc'd for C 3 7H5oN 6 <V0.6H 2 O: C, 
63.34; H, 7.35; N, 11.98. Found: C, 63.25; H, 7.03; 

25 11.87. 
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Examples 1 and 2 




To a solution of the product of Preparation 6 (7.26 g, 
10.5 mmol) stirring in dichloromethane (25 mL) at room 
5 temperature was added trif luoroacetic acid (10 mL) . 
After 4 h, the reaction mixture was poured into a 
saturated solution of sodium bicarbonate extracted with 
chloroform. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 

10 concentrated to yield 6.12 g (99%) of the free base as a 
tan foam. The diastereomeric material (3.0 g) was 
chromatographed on an 8 x 15 cm Prochrom column packed 
with Kromasil CHI-DMP chiral phase using an eluent 
mixture of 3A alcohol (13% by v) , dimethylethylamine 

15 (0.2% by v) in heptane at a flow rate of 250 mL/min to 
provide the individual diastereomers in pure form: 
Example 1. Isomer 1 To a solution of the purified isomer 
in ethyl acetate was added a saturated solution of 
hydrochloric acid in diethyl ether. The resulting slurry 

20 was concentrated to dryness to yield 1.1 g (37%) of the 
desired product as a white solid: 'H NMR (d, DMSO) 0.50 
(d, J - 6.0 Hz, 1.5 H), 0.80 (d, J » 6.0 Hz, 1.5 H) , 1.16 
(m, 1H), 1,35 (m, 1H) , 1.50-1.70 (m, 8H) , 2.60-2.70 (m, 
2H), 3.03 (m, 1H) , 3.65-3.80 (m, 6H) , 4.40 (m, 1H) , 4.53 

25 (s, 2H), 4.75 (m, 1H) , 6.90-7.08 (m, 3H) , 7.25-7.45 (m, 
9H), 8.20-8.40 (m, 4H) , 8.61 (d, J = 7.5 Hz, 1H) , 11.15 
(br s, 1H); t R - 7.93 min; MS (ion spray) 591.6 (M+l) ; 
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Anal. Calc'd for C 3 2H«N 6 0 5 -2HC1 : C, 57.92; H, 6.69; N, 
12.66. Found: C, 57.72; H, 6.47; N, 12.42. 
Example 2. Isomer 2 To a solution of the purified isomer 
in ethyl acetate was added a saturated solution of 
5 hydrochloric acid in diethyl ether. The resulting slurry 
was concentrated to yield 0.98 g (33%) of the desired 
product as a white solid: 'H NMR (d, EMSO) 0.50 (d, J - 
6.0 Hz, 1.5 H), 0.80 (d, J - 6.0 Hz, 1.5 H) , 1.16 (m, 
1H), 1.35 (m r 1H), 1.50-1.70 (m f 8H) , 2.60-2.70 (m, 2H) , 

10 3.03 (m, 1H), 3.65-3.80 (m, 6H) , 4.40 (m, 1H) , 4.53 (s, 
2H), 4.75 (m, 1H) , 6.90-7.08 (m, 3H) , 7.25-7.45 (m, 9H) , 
8.20-8.40 (m, 4H) , 8.61 (d, J = 7.5 Hz, 1H) , 11.15 (br s, 
1H); t R ■= 11.78 oin; MS (ion spray) 591.6 (M+l); Anal. 
Calc'd for C 3 2HuN«0 5 '2.2HCl: C, 57.29; H, 6.64; N, 12.53. 

15 Found: C, 57.23; H, 6.29; N, 12.57. 



Preparation 7 




Reaction of the product of Preparation 5 (0.6 g, 1.0 
20 Hanoi), 4- (4-fluorobenzoyl)piperidine hydrochloride (0.24 
g, 1.0 mmol), triethylamine (0.15 mL, 1.1 nmtol), 1- 
hydroxybenzotriazole (0.16 g, 1.1 mmol), and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethyl formamide (40 mL) as described in 
25 Preparation 6 gave 0.58 g (73%) of th d sired product as 
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a tan foam: 1 H-NMR (d, DMSO) 1.20-1.40 (m, 18H), 1.40- 
1.90 (ffi, 3H), 2.83 <m, 1H) , 3.55-3.73 (m, 3H) , 3.75 (s, 
3H), 3.85 (m, 1H), 4.45 (d, J = 3.8 Hz, 2H) , 4.60 (m, 
1H), 6.65 (d, J - 10.93 Hz, 1H) , 6.95-7.05 <m, 2H) , 7.10- 
5 7.20 (m, 2H), 7.20-7.50 (m, 11H) , 8.00-8.10 (m, 2H) , 
10.15 (br s, 1H); MS (FD) 798.7 (M+); Anal. Calc'd for 
C43HS1FN6O9: C, 64.65; H, 6.43; N, 10.53. Found: C, 64.38; 
H, 6.48; N, 10.61. 

10 Examples 3 and 4 



Reaction of the product of Preparation 7 (0.53 9, 0.66 
nnnol) and trifluoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.34 g (74%) of the 

15 desired mixture of diastereomers as a tan foam. This 
material (0.11 g) was purified by HPLC (8 x 15 cm 
Prochrom column packed with Kromasil* CHI-EMP chiral 
phase, eluent mixture of 3A alcohol and 
dimethylethylamine in heptane) to provide the individual 

20 diastereomers which were converted to their repsective 
hydrochloride salts as desribed in Example 1. 
Example 3. Isomer 1. *H-NMR (d, DMSO) 1.15-1.20 (m, 6H), 
1.20-1.60 (m, 3H), 1.70 (m, 1H), 2.90 (m, 1H) , 3.55-3.70 
(m, 4H), 3.75 (s, 3H), 3.85 (m, 1H) , 4.40 (m, 1H) , 4.40- 

25 4.55 (m, 2H), 4.60 (m, 1H) , 6.65 (d, J - 11 Hz, 1H) , 
7.00-7.05 (m 2H), 7.20 (m, 1H) , 7.20-7.40 (m, 13H) , 8.00- 
8.10 (m, 2H), 10.40 (br s, 1H) ; t R = 6.4 min; MS (ion 
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spray) 699.7 (M+l); Anal. Calc'd for C M tt, 3 FN,0*: C, 65.31; 

H, 6.20; N, 12.03. Found: C, 65.08; H, 6.18; N, 11.87. 
Example 4. I soma r 2 1 H-NMR (d, DMSO) 1.15-1.20 {m, 6H), 

I. 20-1.60 (m, 3H), 1.70 (m, 1H) , 2.90 (m, 1H) , 3.55-3.70 
5 (m, 4H), 3.75 (s, 3H) , 3.85 (m, 1H) , 4.40 (m, 1H) , 4.40- 

4.55 (m, 2H), 4.60 (m, 1H) , 6.65 (d, J - 11 Hz, 1H), 
7.00-7.05 (n 2H), 7.20 (m, 1H), 7.20-7.40 (m, 13H) , 8.00- 
8.10 (m, 2H), 10.40 (br s, IE); t* - 8.0 min; MS (high 
res) calc'd for Cas^FNcOe: 699.3306. Found: 699.3313. 



15 hydroxybenzotriazole (0.25 g, 1.9 mmol), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.4 g, 1.9 
nnaol) , and dimethyl formamlde (15 mL) as desribed in 
Preparation 6 gave 0.7 g (60%) of the desired product as 
a tan foam: 1 H-NMR (d, DMSO) 0.97 (m, 1H) , 1.25-1.40 (m, 

20 15H), 1.40-1.55 (m, 7H), 3.30-3.45 (m, 2H) , 3.60 (m, 
1H), 3.67 (m, 1H), 3.75 (s, 3H) , 4.45 (d, J - 3.4 Hz, 
2H), 4.57 (m, 1H) , 6.62 (s, 1H>, 6.98 (d, J = 8.7 Hz, 
2H), 7.13 (m, 1H), 7.25-7.45 (m, 10H), 10.15 (br s, 1H) ; 
MS (ion spray) 677.5 (M+l); Anal. Calc'd for CsAelV)?: C, 

25 63.89; H, 7.15; N, 12.42. Found: C, 63.97; H, 6.99; N, 
12.44. 



Preparation B 




Reaction of the product of Preparation 5 (1.0 g # 1.7 
mmol), piperidine (0.17 mL, 1.7 mmol), 1- 
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Exanple 5 




2HCI 



Reaction of the product of Preparation 8 (0.68 g, 1.0 

xnmol) and trifluoroacetic acid (2 ml>) in dichloromethane 
5 (6 mL) as described in Example 1 gave 0.6 g (93%) of the 

desired product as a white solid: 'H-NMR (d, DMSO) 0.95 
(m, 1H), 1.30-1.60 (m, 11H), 3.20-3.40 (m, 3H) , 3.60-3.75 
(m, 3H), 3.78 (s, 3H) , 4.50-4.55 (m, 2H) , 4.75 (m, 1H) , 

6.80 (s, 1H), 7.05 (d, J * 9.0 Hz, 2H) , 7.25-7.35 (m, 
10 7H), 7.37 (d, J = 8.7 Hz # 2H) , 8.10 (m, 1H) , 8.20-8.30 
(BL, 3H), 8.58 (d, J - 7.6 Hz, 1H) , 11.00 (br s, 1H) ; MS 
(ion spray) 577.4 (M+l); Anal. Calc'd for C 31 H4oN 6 O s -2 .2HC1 : 

C, 56.68; H, 6.48; N, 12.79. Found: C, 56.70; H, 6.64; 

N, 12.37. 



Reaction of the product of Preparation 5 (1.42 g, 2.3 
xmnol), d-proline methyl ester (0.3 g, 2.3 mmol), 1- 



15 



Preparation 9 




O 
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hydroxybenzotriazole (0.35 g, 2.5 mmol), and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.53 g, 2.5 
mmol) in tetrahydrofuran (15 mL) as described in 
Preparation 6 gave 0.99 g (60%) of the desired product as 
5 a white foam: 1 H-NMR (d, EMSO) 1.25-1.40 (m, 18H), 1.75- 
1.90 (m, 2H), 2.40 (m, 1H) , 3.30 (m, 1H) , 3.60-3.80 (a, 
7H), 4.40 (m, 1H), 4.45-4.50 (m, 2H) , 4.57 (m, 1H) , 6.50 
(m, 1H), 6.95-7.05 (m, 2H) , 7.10-7.40 (m, 11H) , 10.20 (br 
s, 1H); MS (ion spray) 721.3 (M+l); Anal. Calc'd for 
10 C 3 -,H<eN 6 0 9 : C, 61.65; H, 6.71; N, 11.66. Found: C, 61.42; 
H, 6.43; N, 11.65. 



Exanple 6 




2HCI 



Reaction of the product of preparation 9 (0.87 g, 1.2 
15 mmol) and trifluoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.58 g (70%) of the 
desired product: T H-NMR (d, EMSO) 1.40-1.60 (m, 6H) , 
1.75-1.95 (m, 3H), 2.20 (m, 1H) , 2.95 (m, 1H) , 3.60-3.80 
(m, 9H), 4.40 (a, 1H) , 4.50-4.55 (a, 2H) , 4.75 (m, 1H) , 
20 6.70 (s, 1H), 7.00 (t, J « 8.7 Hz, 2H) , 7.40-7.45 (m, 
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9H), 8.05 {m, 1H) , 8.20-8.30 (m, 3H) , 8.55 (m, 1H) , 10.95 
(m, 1H); MS (ion spray) 621.5 (M+l); Anal. Calc'd for 
C32H 4 oN 6 07-2.3HCl: C, 54.55; H, 6.05; N, 11.93. Found: C, 
54.46; H, 5.81; N, 11.79. 

5 

Preparation 10 




To a suspension of 5% palladium on carbon (1.75 g) and 
tetrahydrofuran (120 ml) was added the product of 

10 Preparation 3 (3.51 g, 11.5 mmol). The reaction mixture 
was placed under a hydrogen atmosphere (40 mm Hg) on a 
Parr apparatus for 2 h then filtered through celite. The 
filtrate was subsequently added to a solution of the 
product of Preparation lj (4.33 g, 11.5 mmol), l-{3- 

15 dimethylaminopropyl)-3-ethylcarbodiimide (2.60 g, 

12.6mmol) and 1-hydroxybenzotriazole (1.72 g, 12.6 mmol) 
stirring in tetrahydrofuran (50 mL) at 0°C. After 16 h at 
room temperature, the reaction mixture was concentrated. 
The resulting residue was dissolved in ethyl acetate/ 

20 filtered and the resulting filtrate concentrated. The 
crude residue was purified by flash chromatography 
(silica gel, 90 % ethyl acete/hexanes to 10 % 
methanol /ethyl acetate gradient) to give 4.5 g (62 %) the 
desired product as a light orange foam: 1 H NMR consistent 

25 with structur ; MS (IS) m/e 636 (M+l). Anal. 
<C 34 H45N5(>>) c, H, N. 
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Preparation 11 




To a solution of the product of Preparation 10 (1.01 g, 
1.59 mmol) stirring in tetrahydrofuran (30 mL) and water 
5 (15 mL) at room temperature was added lithium hydroxide 
(0.26 g, 6.30 mmol). After 25 min, the reaction mixture 
was concentrated and the resulting residue was diluted 
with water and extracted with diethyl ether. The aqueous 
extracts were acidified to pH 2-3 with IN hydrochloric 

10 acid and then extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried with 
sodium sulfate and concentrated to provide 0.96 g (99 %) 
of the desired compound as a light tan foam that was used 
without further purification: *H NMR consistent with 

15 structure; MS (IS) m/e 608 (M + 1). Anal. (C 32 H4iN 5 07) C: 
calcd, 63.25; found, 62.68, H, N. 



Preparation 12 
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To a solution of the product of Preparation 11 (0.93 g, 
1.53 znmol) stirring in dichloromethane (25 mL) at room 
temperature was added N-methylmorpholine (0.20 mL, 1.83 
mmol) and of 2-chloro- (4, 6) -dimethoxy-1, 3, 5-triazine 
5 (0.35 g, 1.99 mmol). After 1 h, 4-methylpiperidine (0.20 
mL, 1.68 mmol) was added and the resulting mixture was 
stirred room temperature for 2 h at which time 2-chloro- 
(4, 6) -dimethoxy-1, 3, 5-triazine (0.10 g, 0.70 mmol) was 
added. After 1 h, the reaction mixture was concentrated 
10 and the resulting residue purified by flash 
chromatography (silica gel, ethyl acetate/methanol 
gradient) to give the desired compound as a light yellow 
solid foam (0.875 g, 83%): l H NMR consistent with 
structure; MS (IS) m/e 689 (M + 1) .Anal . <CiaH 52 N 6 0 6 ) C,H,N. 



To a solution of the product of Preparation 12 (0.77 g, 
1.12 mmol) and anisole (0.13 mL, 1.13 mmol) stirring in 

20 dichloromethane (20 mL) at 0 C was added trifluoroacetic 
acid. After 3-4 h, the reaction mixture was warmed to 
room temperature and then quenched by pouring over cold 
saturated aqueous sodium bicarbonate. The organic layer 
was collected and the aqueous layer was extracted twice 

25 with dichloromethane. Th combined organic extracts were 
washed with aqueous sodium bicarbonate, water, brine, 



15 



Example 7 
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then dried over sodium sulfate and concentrated. The 
» resulting material was purified by flash chromatography 

(silica gel, 5% methanol/ 95% ethyl acetate gradient to 
5% triethylamine/10% methanol/ 85% ethyl acetate) to 
5 provide 0.63 g (95 %) of the desired mixture of 
diastereomers as an off-white solid foam. The mixture 
(190 mg) was resolved by chiral HPLC [Kromasil packing 
material, 15% 3A alcohol/ 85% heptane (w/ 0.2% 
dimethyl amine) J to provide the two desired diastereomers. 

10 To a solution of diastereomer 2 (65 mg) (retention time » 
9.00 min) stirring in ethyl acetate (5 mL) was added 
saturated solution of hydrochloric acid in diethyl ether. 
The resulting white precipitate was collected by vacuum 
filtration and rinsed with diethyl ether to provide the 

15 desired compound (60 mg) as a white amorphous solid: l H 
NMR consistent with structure; MS (IS) m/e 589 (M + 1) . 
Anal, (C33H44Ns0 4 '2HCl) C, H, N. 



Preparation 13 




To a solution of Preparation 3 (3.00 g, 9.84 mmol) 
stirring in tetrahydrofuran (10 mL) and ethanol (5 mL) 
was added to sodium hydroxide (20 nL of a 5N aqueous 
solution) . The resulting smixture was stirred at ambient 
25 temperature until hydrolysis was complete and 
subsequently acidified t pH 2.0 with aqueous 
hydrochl ric acid. The reaction mixture was extracted 
with ethyl acetate, dried over sodium sulfate, and 
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concent rated. The resulting carboxylic acid was combined 
with pyrrolidine (0.710 g, 10 mmol), 1- 
hydroxybenzotriazole hydrate {1.35 g, 10 mmol) and 1,3- 
dicyclohexylcarbodiimide (2.06 g, 10.0 mmol) stirring in 
5 tetrahydrofuran (100 mL) at room temperature. After 16 
h, the mixture was concentrated, the residue slurried in 
ethyl acetate then filtered and concentrated. 
Purification by flash chromatography (silica gel/ 
chloroform/methanol) provided afford 2.74 g (84%) of the 

10 desired product: MS: (M+H) * 331.2; 'H NMR (300 MHz, 
DMSO-cfc) 8 8.19 (d, 1H, J = 1.51 Hz), 7.80(d, 1H, J = 1.51 
Hz), 7.45 (d, 2H, J = 8.67 Hz) ,7.02 (d, 2H, J - 8.67 Hz), 
6.58 (s, 1H), 3.77 (s, 3H) , 3.75-3. 60 (m, 1H) 3.45-3.30 
(m, 2H), 2.90-2.75 (m, 1HJ1.95-1.60 (m, 4H) ; Anal. Calcd. 

15 for Ci6HiaN 4 0«: C, 58.18; H, 5.49;N, 16.96. Found: C, 
58.44; H, 5.45; N, 16.87. 



Preparation 14 




20 The product of Preparation 13 (1.13 g, 3.42 mmol) was 
added to a mixture of 10% palladium/ carbon (0.65 g) and 
palladium/black (0.15 g) in tetrahydrofuran (40 mL) and 
the mixture shaken under hydrogen (38 psi) in a Parr 
apparatus. After reduction was complete, the reaction 

25 mixture was filtrat d through celite and th filtrate 
immediately combined with 1, 3-dicyclohexylcarbodiimide 
(0.71 g, 3.45mmol), 1-hydroxybenzotriazole (0.46 g, 3.40 
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mmol), the product of Pr paration lj (1-30 g, 3.44 mmol) 
and additional tetrahydrofuran (60 mL) . After stirring 
overnight at ambient temperature, the mixture was 
concentrated and the residue slurried in ethyl acetate 
5 then filtered. The filtrate was concentrated and the 
residue purified by flash chromatography (silica gel, 
. chloroform/me thanol) which afforded 1.50g (66%) of the 
desired product which was used without further 
purification. 

10 

Example 8 




To a solution of the product of Preparation 14 (1.45 g, 
2.20 mmol) in dichloromethane (30 mL) was added 

15 triflouroacetic acid (10 mL) . After 2 h, the mixture was 
concentrated and the residue treated with excess aqueous 
sodium bicarbonate and extracted. The combined organic 
extracts were concentrated and the resulting residue was 
purified by flash chromatography (silica gel, 

20 chloroform/me thanol) to provide 0.68 g of the desired 
product as a yellow solid: MS: (M+H)* 561.3. *H NMR was 
consistent with product. Ana J. Calcd. for C M IiioNe<V0.2 
CHC13: C, 64.11; H, 6.93;N, 14.36. Found: C, 64.19; H, 
7.19; N, 14.50. The isomeric mixture (1.72 g) was 

25 separated as previously d scrib d in Example 7 t pr vid 
0.64 g of isomer 1 (t R = 7.50 min) and 0.49 g of is mer 2 
(t R - 10.15 min). Isomer 2 (486 mg, 0.87 mmol) was 

SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99A3S25 



-136- 



dissolved in a minimal amount f ehtyl acetate and 
treated with an excess of saturated hydrochloric, acid in 
ethyl acetate. Concentration and subsequent evaporation 
from diethyl ether allowed for recovery of 580 mg of an 
5 off-white solid: MS: (M+HJ* 561.3, 562.4* 'H NMR was 
consistent with product. Ana J. Calcd. for C 3 iH«oN6(V3.0 
HC1: C, 55.57; H, 6.47; N, 12.54. Found: C, 56.40; H, 
6.43; N, 12.20. 

10 Preparation 15 



The product of Preparation 13 (0.85 g, 2.57 mmol) was 



palladium/black (0.15 g) in tetrahydrofuran (40 mL) and 
15 the mixture shaken under a hydrogen atmosphere (38 psi) 
in a Parr apparatus. After reduction was complete, the 
catalyst was removed by filtration through celite and the 
amine/tetrahydrofuran solution was immediately combined 
with 1 , 3-dicyclohexylcarbodiimide (0.53 g, 2 . 57mmol ) , 1- 
20 hydroxybenzotriazole (0.35 g, 2.57 mmol)/ the product of 
Preparation 1L (1.00 g, 2.57 mmol) and additional 
tetrahydrofuran (60 mL) . After stirring overnight at 
ambient temperature, the mixture was concentrated and the 
residue slurried in ethyl ac tate and filtered. Th 
25 filtrate was concentrated and th residu purified by 
flash chromatography (silica gel, chloroform/m thanol) 




combined with 10% palladium/ carbon 



(0.50 



and 
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which gave 1.62 g of the desired product which was used 
without further purification. 



The compound of Preparation 15 (1.57 g, 2.34 mmol) was 
dissolved in dichloromethane (25 mL) and triflouroacetic 
acid (10 mL) added. The resulting mixture was stirred at 
ambient temperature for 2.5 h, concentrated, and the 

10 residue treated with excess aqueous sodium bicarbonate. 
The aqueous mixture was extracted with ethyl acetate and 
the combined organic extracts concentrated and dried. The 
residue was chroma tographed over silica gel 
(chloroform/methanol) to provide 0.71 g (53 %) of the 

15 desired product: MS: (M+H) + 572.5. 'H NMR was consistent 
with product. Anal. Calcd. for C3iH 37 Ni<V0.35 CHC1 3 : C, 
61.38; H, 6.14; N, 15.98. Found: C, 61.36; H, 6.11; N, 
16.08. The isomeric mixture (2.16 g) was separated as 
previously described in Example 7 to provide 1.10 g of 

20 isomer 1 (t R « 10.34 min) and 0.80 g of isomer 2 (t R = 
13.70 min). The product derived from isomer 2 (0.80 g, 
1.40 mmol) was dissolved in a minimal amount of ethyl 
acetate and the resulting solution tr ated with an exc ss 
of hydrochloric acid in thyl ac tate. The soluti n was 

25 then concentrated to provide 0.88 g (82 %) of the desired 
product as an off white solid: MS: (M+H) * 572. 3, 573.4. 



Example 9 



5 
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*H NMR was consistent with product. Anal. Calcd. For 
C31H37N7CV3.O HC1: C, 54.67; H, 5.92; N, 14.40. Found: C, 
54.25; H, 5.89; N, 13.35. 



To a solution of the product of Preparation 3 -411159- 
(5.75 g, 18.9 mmol) stirring at room temperature in 
tetrahydrofuran (10 mL) was added sodium hydroxide (25 mL 
of a 5 N aqueous solution) along with water (15 mL) and 
ethanol (10 mL) . After hydrolysis was complete, the 
mixture was acidified to pH 2.0 with aqueous hydrochloric 
acid and extracted. The combined organic extracts were 
dried, filtered, and concentrated to give the desired 
product in quantitative yield as a tan solid: l H NMR (300 
MHz,EMSO-ck) 8 14.05-13.60 (bs, 1H) , 8.34 (s, 1H) 7.90 (s, 
1H), 7.45 (d, 2H, J - 8.67 Hz), 7.00 (d, 2H, J «= 8.67 
Hz), 6.42 (s, 1H), 3.77 (s, 3H) . FCMS: 277 (M) + Anal. 
Calcd. for Ci 2 HiiN 3 (V0. 67 H 2 0: C, 49.82; H, 4.30;N, 14.52. 
Found: C, 50.05; H, 4.01; N, 14.12. 



Preparation 16 




r 
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Preparation 17 



CH,0 




The compound of Preparation 16 (2.50 g, 9.0 mmol) was 
combined with aqueous dime thylamine (40%, 1.15 mL,9.0 
5 mmol), 1-hydroxy-benzotriazole hydrate (1.22 g, 9.0 
mmol) and 1, 3-dicyclohexylcarbodiimide (1.86 g, 9.0 mmol) 
in tetrahydrofuran (60 mL) and the mixture stirred at 
ambient temperature. After 18 h, the mixture was 
concentrated and the residue slurried in ethyl acetate 

10 and filtered. The filtrate was concentrated and the 
resulting residue purified by flash chromatography 
(silica gel, chloroform/methanol) to afford 1.83 g (67%) 
of the desired product: l E NMR (300 MHz, EMSO-cfc) 6 8.14 
(s, 1H) 7.76 (s, 1H), 7.42 (d, 2H, J = 8.67 Hz), 7.00 (d, 

15 2H, J = 8.67 Hz), 6.78 (s, 1H) , 3.77 (s, 3H) , 2.91 (2, 
3H), 2.85 (s, 3H). ESKS: (M+H) * 305.2. 



20 The compound of Preparation 17 (1.26 g, 4.14 mmol) was 
combined with 10% palladium/ carbon (0.70 g) and 



Preparation 18 
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palladium/black (0.15 g) in tetrahydrofuran {40 mL) and 
the mixture shaken under a hydrogen atmosphere (38 psi) 
in a Parr apparatus. After reduction was complete, the 
catalyst was removed by filtration through celite and the 
5 solution was immediately combined with 1,3- 
dicyclohexylcarbodiimide (0.82 g, mmol), 1- 
hydroxybenzotriazole mono-hydrate (0.54 g, 4.0 mmol), the 
product of Preparation Ij, (1.50 g, 3.97 mmol), and 
additional tetrahydrofuran (60 mL) . After stirring 

10 overnight at ambient temperature, the mixture was 
concentrated and the resulting residue slurried in ethyl 
acetate and filtered. The filtrate was concentrated and 
the residue purified by silica gel chromatography 
(chloroform/methanol) which provided 1.50g (57%) of the 

15 desired product. MS: (M+H)* 635.6. : H NMR was 
consistent with product. Anal. Calcd. for Ca^^Oe: C, 
64.33; H, 7.30; N, 13.24. Found: C, 64.09; H, 7.09; N, 
13*01. 

20 Example 10 



To a solution of the compound of preparation 18 (1.45 g, 
2.29 mmol) stirring in dichlorome thane (50 mL) at room 
temperature was added triflouroacetic acid (15 mL) . After 
25 3 h, the reaction mixture was c ncentrated and the 
residue treated with excess aqu ous sodium bicarbonat • 
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The mixtur was extracted with ethyl acetat and the 
combined organic extracts were dried over sodium sulfate 
and concentrated. The residue was purified by flash 
chromatography (silica gel, chloroform/methanol) to give 
5 0.73 g (60 %) if the desired product as a yellow solid: 
(60%. ESMS: (M+H)* 535.4. 'H NMR was consistent with 
product. Anal. Calcd. for C 29 H38N6<V0.05 CHC13: C, 64.54; 
H, 7.09; N, 15.54. Found: C, 64.28; H, 6.70; N, 15.35. 
The diastereomeric mixture (2.35 g) was resolved by HPLC 

10 (8 x 15 cm Prochrom column packed with Kromasil CHI-DMP 
chiral phase using an eluent mixture of 3A alcohol and 
dimethylethylamine in heptane to provide the individual 
diastereomers in pure form (isomer 1, t R = 7.84 min) , 
isomer 2 (1.03 g, t R » 10.27 min). To a solution of isomer 

15 2 (1.03 g, 1.93 mmol) in ethyl acetate was added a 
saturated solution of hydrochloric acid in ethyl acetate. 
The resulting solution was concentrated, treated with 
diethyl ether and concentrated to provide 1.23 g of the 
desired product as an off white solid: ESMS: (M+H) + 535.3, 

20 536.4. l H NMR was consistent with product. Anal. Calcd. 
for C29H 3 8N 6 (V3.0 HC1: C # 54.08; H, 6.42; N, 13.05. Found: 
C, 54.12; H, 6.38; N, 12.86. 

Preparation 19 



25 




The compound of preparation 17 (0.73 g, 2.38 nnnol) was 
combined with 10% palladium/carbon (0.50 g) and 
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palladium/black (0.10 g) . in tetradyrofuran (40 mL)and the 
mixture shaken under hydrogen (38 psi) in a Parr 
apparatus. After reduction was complete, the catalyst 
was removed by filtration through celite and the 
5 resulting solution was immediately combined with 
dicyclohexylcarbodiimide (0.49 g, 2.381111001)/ 1- 
hydroxybenzotriazole mono-hydrate (0.32 g, 2.37 mmol ) , 
the product of Preparation 1L (0.93 g, 2.39 mmol) and 
additional tetrahydrofuran (60 mL) . After stirring 

10 overnight at ambient temperature, the mixture was 

concentrated and the residue slurried in ethyl acetate 
and filtered. The filtrate was concentrated and the 
residue purified by silica gel chromatography 
(chloroform/methanol) to provide 0.76 g (50%) of the 

15 desired product as an off white solid which was used 
without further purification. 

Example 11 



20 




To a solution of the compound of preparation 19 (0.74 g, 
1.15 mmol) stirring at room temperature in 
dichloromethane (30 mL) was added triflouroacetic acid 
(10 mL) . After 2 h, the mixture was concentrated and the 
25 residue treated with excess aqueous sodium bicarbonate. 
The resulting mixture was extracted with ethyl acetate 
and the combined organic extracts were concentrated. Th 
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residue was purified by flash chromatography (silica gel, 
chloroform/methanol) to provide 0.23 g (37%) of the 
desired product: ESMS: (M+H)* 546.6. l K NMR was 
consistent with product. Anal. Calcd. for C29H35N7CVO.25 
5 CHC13: C, 61.05; H, 6.17; N, 17.04. Found: C, 61.41; H, 
6.32; N, 16.52. The isomeric mixture (2.00 g) was 
separated as described in Example 10 to provide 0.73 g of 
isomer 1 (t R = 9.85 min) and 0.82 g of isomer 2 (t R * 
12.87 min). To a solution of isomer 2 (0.82 g, 1.50 

10 mmol) stirring in ethyl acetate and methanol was added a 
saturated solution of hydrochloric acid in ethyl acetate. 
The resulting mixture was concentrated to provide 0.84 g 
of the desired product: ESMS: (M+H)* 546.2, 547.3. 'H NMR 
was consistent with product. Anal. Calcd. for C 2 9H 35 N7(V3. 0 

15 HC1: C, 53.18; H, 5.85; N, 14.97. Found: C, 53.73; H, 
6.03; N, 14.04. 

Preparation 20 




Reaction of (3, 4-dimethoxyphenyl) acetic acid (30.0 g, 153 
20 mmol) and p-toluenesulfonic acid (6.5 g, 33.8 mmol) in 
absolute ethanol (200 mL) according to Preparation 1 gave 
31.6 g (92%) of the desired product as a yellow oil: l H- 
NMR is consistent with structure; MS (ion spray) 225 
(M+l); Anal. Calc'd for Ci 2 Hi«0 4 : C, 64.27; H, 7.19. 
25 Found: C, 64.08; H, 7.07. 
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P reparation 21 




O 



0 



\ 



Reaction of the compound of Preparation 20 {1.5 g, 6.7 
mmol), N-bromosuccinimide {1.3 g, 7.4 mmol), 2,2'- 
azobis (2-methylpropionitrile) {0.2 g) in carbon 
tetrachloride (30 mL)as decribed in Preparation 2 
provided 2.03 g (100%) of the desired product as a clear 
oil: a H-NMR is consistent with structure; Anal. Calc'd for 
Ci 2 HisBr0 4 : C, 47.54; H, 4.99. Found: C, 47.64; H, 5.17. 



Reaction of the product of Preparation 21 {13.3 g, 44 
mmol), 4-nitroimidazole (5.0 g, 44 mmol) and sodium 
hydride (2.1 g, 53 mmol) in tetrahydrofuran (400 mL) as 
desribed in Preparation 3 provided 22.6 g (85%) of the 
desired product as a tan oil. ^-NMR is consistent with 
structure; MS (ion spray) 334.1 (M-l); Anal. Calc'd for 
C 15 Hi7N 3 O6*0.1CHC13: C, 52.23; H, 4.96; N, 12.10. Found: C, 
52.55; H, 4.81; N, 11.85. 



Preparation 22 



o 



/ 




0=N 
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Proparation 23 




Hydrogenation of the compound of Preparation 22 (2.1 g, 
6.3 irnnol) with 10% palladium on carbon (1.5 g) in 
5 tetrahydrofuran (100 mL) followed by reaction with the 
product of Preparation Id (2.4 g, 6.3 mmol), 1- 
hydroxybenzotriazole (0.97 g, 6.9 mmol), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (1.43 g, 6.9 
mmol) as described in Preparation 4 gave 2.08 g (49%) of 
10 the desired product as a red foam: l H-NMR is consistent 
with structure; MS (ion spray) 668.4 (M+l) . 



Preparation 24 




15 Reaction of the product of Preparation 23 (426814) (1.93 
g, 2.9 mmol) and lithium hydroxid (0.08 g, 3.5 mmol) in 
di xane (50 mL)and water (25 mL) as d scrib d in 
Preparation 5 provided 1.68 g (91%) of the desired 
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product as a tan foam: l H-NMR is consistent with 
structure; MS (ion spray) 640.3 (M+l); Anal. Calc'd for 
C32H0N3O9: C, 60.08; H, 6.46; N, 10.95. Found: C, 60.31; 
H, 6.75; N, 10.65. 



Reaction of the product of Preparation 25 (426815) (0.8 
g, 1.3 mmol), 4-methylpiperidine (0.16 mL, 1.3 mmol), 1- 
hydroxybenzotriazole (0.2 g, 1.43 mmol) and l-{3- 
dimethylaminopropyl ) -3-ethylcarbodiimide { 0 . 3 g, 1.43 
mmol) in dimethylformamide (20 mL) as desribed in 
Preparation 6 provided 0.56 g (60%) of the desired 
product as a tan foam: 'H-NMR is consistent with 
structure; MS (ion spray) 721.5 (M+l); Anal. Calc'd for 
CseHMNeOe: C, 63.31; H, 7.27; N, 11.66. Found: C, 63.18; 
H, 7.30; N, 11.60. 



Preparation 25 




Example 12 
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Reaction of the compound of Preparation 25 (0.5 g, 0.7 
nunol and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL). as described in Example 1 gave 0.4 g (63%) of the 
desired mixture of isomers as a white solid: 1 H-NMR is 
5 consistent with structure; MS (ion spray) 621.6 (M+l); 
Anal. Calc'd for C 33 H44N 6 06'2.3hydrochloric acid: C, 56.25; 
H, 6.62; N, 11.93. Found: C, 56.39; H, 6.33; N, 11.83. 



10 Reaction of the the product of Preparation 24 (0.8 g, 1.3 
mmol ) , dimethyl amine hydrochloride (0.11 g, 1.3 mmol ) , 
triethylamine (0.2 mL, 1.43 mmol) # 1-hydroxybenzotriazole 
(0.2 g, 1.43 mmol) and 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.3 g, 1.43 mmol) in dimethyl formamide 

15 (20 mL) as described in Preparation 6 gave 0.3 g (35%) of 
the desired product as a tan foam: 1 H-NMR is consistent 
with structure; MS (ion spray) 667.4 (M+l); Anal. Calc'd 
for CajHieNeOs: C, 61.25; H, 6.95; N, 12.60. Found: C, 
60.83; H, 6.48; N, 12.45. 



Preparation 26 
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Bxample 13 




2HC1 



Reaction of the product of Preparation 26 (0.28 g, 0.42 
znmol) and trifluoroacetic acid (2 mL) in dichlorome thane 
5 (6 mL) as described in Example 1 gave 0.21 g (78%) of the 
desired mixture of isomers as a white solid: 'H-NMR is 
consistent with structure; MS (high res) calc'd for' 
C 29 H 39 N 6 0 6 : 567.2931. Found: 567.2938. Anal. Calc'd for 
C 29 H3BN 6 0 6 -2hydrochloric acid: C, 54.46; H, 6.30; N, 13.14. 
10 Found: C, 54.67; H, 6.08; N, 13.00. 



Reaction of 4-trifluoromethylphenyl acetic acid (15.0 g, 
15 73.4 mmol) and p-toluenesulfonic acid (2.8 g, 14.7 mmol) 
in absolute ethanol (100 mL) as described in Preparation 
1 gave 16.3 g (95%) of the desired product as colorless 
oil: 'H-NMR (d, DMSO) 1.18 (t, J - 7.0 Hz, 3H) , 3.80 (s, 
2H), 4.10 (q, J ■ 7.0 Hz, 2H) , 7.49 (d, J - 7.9 Hz, 2H) , 
20 7.69 (d, J « 7.9 Hz, 2H) ; MS (FD) 232 (M+); Anal. Calc'd 
for CiiHuFjCfe: C, 56.90; H, 4.77. Found: C, 56.81; H, 



Preparation 27 




4.85. 
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Preparation 28 




Reaction of the product of Preparation of 27 (15.8 g, 
66.0 mmol), N-bromosuccinimide (12.5 g, 70 mmol) and 48% 
5 HBr (3 drops) in carbon tetrachloride (80 mL) as 
described in Preparation 2 gave 19.8 g (94%) of the 
desired product as a colorless oil: 1 H-NMR- (d, DMSO) 1.19 
<t, J - 7.2 Hz, 3H), 4.15-4.25 (m, 2H) , 6.07 (s, 1H) , 
7.78 (s, 4H); MS (FD) 309, 311 (M+) ; Anal. Calc'd for 
10 CuHioBrF 3 0 2 : C, 42.47; H, 3.24. Found: C, 42.38; H, 3.13. 



Preparation 29 




Reaction of the product of Preparation 28 (51.8 g, 167 
15 mmol), 4-nitroimidazole (18.8 g, 167 mmol), and potassium 
carbonate (51 g, 368 mmol) in N,N-dimethylformamide (600 
mL) as described Preparation 3 gave 21.7 g (38%) of the 
desired product as a viscous orange oil: 'H-NMR (d, DMSO) 
1.19 (t, J - 7.2 Hz, 3H), 4.26 (q, J = 7.2 Hz, 2H) , 6.80 
20 (s, 1H), 7.76 (d # J - 8.3 Hz, 2H) , 7.83 (d, J « 8.3 Hz, 
2H), 8.01 (s, 1H), 8.51 (s, 1H) ; MS (ion spray) 344 
(M+l); Anal. Calc'd for C14H12F3N3O4: C, 48.99; H, 3.52; N, 
12.24. Found: C, 49.03; H, 3.74; N, 11.96. 
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Preparation 30 




Hydrogenation of the product of Preparation 29 (8.5 g, 
24.8 mmol) with 10% palladium on carbon (6.0 g) in 
5 tetrahydrofuran (70 mL) followed by coupling with the 
product of Preparation Id (9.5 g, 24.8 mmol), 1- 
hydroxybenzotriazole (3.7 g, 27.3 nnnol) and l-(3- 
dimethylam±nopropyl)-3-ethylcarbodiimide (5.6 g, 27.3 
mmol) as described in Preparation 4 gave 12.8 g (77%) of 

10 the desired product as a tan foam: 'H-NMR (d, DMSO) 1.17 
(t, J - 7.2 Hz, 3H), 1.25-1.35 (m, 15H) , 3.60 (m, 1H) , 
3.70 (m, 1H), 4.27 (q, J = 7.2 Hz, 2H) , 4.44 (d, J =• 2.6 
Hz, 2H), 4.60 (m, 1H) , 6.63 (s, 1H) , 7.23-7.30 (m, 7H) , 
7.45 (m, 1H), 7.58-7.65 (m, 3H) , 7.81 (d, J - 8.3 Hz, 

15 2H), 10.25 (br s, 1H) ; MS (ion spray) 676.5 (M+l); Anal. 
Calc'd for C 33 a,oFjN 5 0,: C, 58.66; H, 5.97; N, 10.36. 
Found: C, 58.58; H, 6.17; N, 10.27. 



SUBSTITUTE SHEET (RULE 26) 



W 00/10565 



PCT/US99ABS25 



-151- 



Preparation 31 




Reaction of the product of Preparation 30 (12.3 g, 18.2 
nanol) and lithium hydroxide (0.52 g, 21.8 mmol) in 
5 dioxane (100 mL) and water (75 mL) as described in 
Preparation 5 gave 11.8 g (100%) of the desired product 
as tan foam: 'H-NMR (d, 0MSO) 1.20-1.35 (m, 15 H), 3.60 
(m, 1H), 3.65 (m, 1H) , 4.45 (d, J = 2.6 Hz, 2H) , 4.60 (m, 
1H), 6.46 (s, 1H), 7.15 (m, 1H) , 7.20-7.35 (m, 6H) , 7.42 
10 (m, 1H), 7.57-7.65 (m, 3H) , 7.79 (d, J * 8.3 Hz, 2H) , 
10.25 (br s, 1H); MS (ion spray) 648.9 (M+l); Anal. 
Calc'd for Cj^ssFjNiCh: C, 57.41; H, 5.60; N, 10.81. 
Found: C, 57.31; H, 5.59; N, 10.53. 

15 Preparation 32 



Reaction of the product of Preparation 31 (8.0 g, 12.3 
ranol), 4-nethylpiperidine (1.5 mL, 12.3 mmol), 1- 
hydroxybenz triazole (1.83 g, 13.5 mmol) and l-(3- 
20 dim thylaminopropyl)-3-ethylcarbodiimide (2.8 g, 13.5 
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mmol) in N,N-dimethylformamid (150 mL) as described in 
Preparation 6 gave 7.33 g [81%) of the desired product as 
a tan foam: 'H-NMR (d, EMSO) 0.78 (d, J = 6.0 Hz, 1.5H), 
0.84 (d, J - 6.0 Hz, 1.5H), 0.95 (m, 1H) , 1.25-1.35 (in, 
5 16H), 1.50-1.70 (m, 4H) , 2.65 (m, 1H) , 3.60 (m, 1H) , 3.67 
(m, 1H), 3.80 (m, 1H), 4.35-4.50 (m, 3H) , 4.60 (m, 1H) , 
6.88 (d, J ■ 9.8 Hz, 1H), 7.20-7.30 (m, 7H) , 7.45 (m, 
1H), 7.48-7.55 (m, 2H) , 7.60 (m, 1H) , 7.75-7.85 (m, 2H) , 
10.25 (br s, 1H); MS (ion spray) 729 (M+l); Anal. Calc'd 
10 for C37H47F3N6O6: C, 60.98; H, 6.50; N, 11.53. Found: C, 
61.24; H, 6.44; N, 11.77. 



mmol) and trifluoroacetic acid (10 mL) in dichloromethane 
(25 mL) as described in Example 1 gave 5.62 g (93%) of 
the desired product (3.0 g) as a tan foam which was 
purified by HPLC (8 x 15 cm Prochrom column packed with 

20 Kromasil CHI-EMP chiral phase with an eluent mixture of 
3A alcohol and dimethyl ethyl amine in heptane) to give 1.5 
g (45 %) of isomer 1 and 1.1 g (30 %) of isomer 2. 
Example 14 (isomer 1): 'H-NMR (d, EMSO) 0.25 (m, 1H) , 0.76 
(d, J = 6.4 Hz, 1.5H), 0.86 (d, J - 6.4 Hz, 1.5H), 1.00 

25 (m, 1H), 1.45-1.70 (m, 8H) , 2.65-2.75 (m, 2H) , 3.15 (m, 
1H), 3.65-3.80 (m, 3H) , 4.40 (m, 1H) , 4.51 (s, 2H) , 4.75 
(m, 2H), 7.10 (d, J= 12.8 Hz, 1H) , 7.20-7.40 (m, 6H) , 



Examples 14 and 15 




2HCI 



15 Reaction of the product of Preparation 32 (7.0 g, 10.0 
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7.58 (d, J = 8.0 Hz, 1H), 7.67 (d, J « 8.0 Hz, 1H) , 7.80- 
7.90 (m, 2H), 8.10 (br s, 1H) , 8.20-8.35 (m, 3H) , 8.55 
(d, J « 7.5 Hz, 1H), 10.95 (br s, 1H); t R - 8.23 mln; MS 
(ion spray) 629.3 (M+l) ; Anal. Calc.d for CsjHssFjNeO^HCl: 
5 C, 54.78; H, 5.89; N, 11.98. Found: C, 54.85; H, 5.71; 
N, 11.70. 

Example 15 (isomer 2) : 'H-NMR (d, DMSO) 0.25 (m, 1H) , 0.76 
(d, J - 6.4 Hz, 1.5H), 0.86 (d, J = 6.4 Hz, 1.5H), 1.00 
(m, 1H), 1.45-1.70 (m, 8H) , 2.65-2.75 (m, 2H) , 3.15 (m, 

10 1H), 3.65-3.80 (m, 3H) , 4.40 (m, 1H) , 4.51 (s, 2H) , 4.75 
(m, 2H), 7.10 (d, J = 12.8 Hz, 1H) , 7.20-7.40 (m, 6H) , 
7.58 (d, J = 8.0 Hz, 1H), 7.67 (d, J » 8.0 Hz, 1H) , 7.80- 
7.90 (m, 2H), 8.10 (br s, 1H) , 8.20-8.35 (m, 3H) , 8.55 
(d, J - 7.5 Hz, 1H), 10.95 (br s, 1H) ; t R - 10.77 min; MS 

15 (ion spray) 629.3 (M+l); Anal. Calc.d for 

C32H 39 F3NsCV2.2HCl: C, 54.22;H, 5.86; N, 11.85. Found: C, 
54.15; H, 5.84; N, 11.64. 



20 Reaction of the product of Preparation 31 (0.6 g, 0.93 
mmol), 4- (4-fluorobenzoyl)piperidine hydrochloride (0.23 
g, 0.93 mmol), triethylamine (0.15 nL, 10.2 mrnol), 1- 
hydroxybenzotriazole (0.14 g, 1.02 xmnol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.21 g, 1.02 

25 nmol) in dimethyl formamide (30 mL) as described in 

Preparation 6 provided in 0.35 g (45%) of the desired 



Preparation 33 
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product as a yellow foam: 'H-KMR (d, EMSO) 1.25-1.35 (m, 
15H), 1.40-1.50 (m, 2H) , 1.75 (m, 1H) , 1.85 (m, 1H) , 
2.85-3.00 (m, 2H) , 3.55-3.75 (m, 3H) , 3.90 <m, 1H) , 4.40- 
4.50 (m, 3H), 4.60 (m, 1H) , 6.90 (m, 1H) , 7.25-7.40 (m, 
5 12H), 7.50-7.60 (an, 3H) , 8.03-8.10 (a, 2H) , 10.20 (br s, 
1H); MS (ion spray) 837.4 (M+l); Anal. Calc'd for 
C 4 3H4eF 4 N 6 07: C, 61.71; H, 5.78; N, 10.04. Found: C, 61.53; 
H, 5.96; N, 9.95. 

Example 16 




2HCI 



Reaction of the product of Preparation 33 (0.34 g, 0.4 
mmol) and trifluoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.2 g (63%) of the 
desired product as a yellow solid: 'H-NMR (d, EMSO) 1.45- 

15 1.65 (m, 6H), 1.75 (m, 1H) , 1.85 (m, 1H), 2.85-3.05 (m, 
2H), 3.25 (m, 1H) , 3.60-4.00 (m, 7H) , 4.40-4.55 (m, 3H) , 
4.75 (m, 1H), 7.05 (d, J - 10.6 Hz, 1H) , 7.25-7.40 (m, 
8H), 7.55-7.70 (m, 2H) , 7.75-7.85 (m, 2H) , 8.00-8.10 (m, 
2H), 8.15-8.25 (m, 3H) , 8.50 (d, J = 7.2 Hz, 1H) , 10.75 

20 (br s, 1H); MS (ion spray) 737.0 (M+l); Anal. Calc'd for 
C S eH4oF 4 N 6 0»-2.4HCl: C, 55.37; H, 5.18; N, 10.20. Found: C, 
55.39; H, 5.45; N, 10.07. 
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Preparati n 34 




Hydrogenation of the product of Preparation 29 (1.75 g, 
5.1 mxnol) with 10% palladium on carbon (1.4 g) in 
5 tetrahydrofuran (60 mL) followed by reaction with the 
product of Preparation 1L (2.0 g, 5.1 mmol), 1- 
hydroxybenzotriazole (0.76 g, 5.6 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (1.16 g, 5.6 
mmol) as described in Preparation 4 gave 2.51 g (72%) of 

10 the desired product as a tan foam: 1 H-NMR (d, EMSO) 1.15- 
1.35 (m, 18H), 3.05-3.15 (m, 2H) , 4.25 (m, 2H) , 4.65 (br 
s, 1H), 6.62 (s, 1H), 6.85 (m, 1H) , 6.95-7.08 (m, 2H), 
7.20-7.30 (m, 2H) , 7.40-7.55 (m, 2H) , 7.55-7.65 (m, 3H) , 
7.82 (d, J = 8.3 Hz, 2H) , 10.20 (br s, 1H) , 10.75 (br s, 

15 1H); MS (ion spray) 685 (M+l); Anal. Calc'd for 

CaiHssFaNcOfi-lIfeO: C, 58.11; H, 5.88; N, 11.96. Found: C, 
58.15; H, 5.59; N, 11.92. 



Preparation 35 



20 
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R action of the product of Preparation 34 (2.2 g, 3.2 
mmol) and lithium hydroxide (0.1 g, 3.9 mmol) in dioxane 
(50 mL) and water (25 mL) as described in Preparation 5 
gave 2.1 g (100%) of the desired product as a tan foam: 
5 'H-NMR (d, DMSO), 1.15-1.35 (m, 15H) , 3.05-3.15 (m, 2H) , 
4.65 (br s, 1H) , 6.97 (s, 1H) , 6.90 (m, 1H) , 6.96-7.10 
(m, 2H), 7.20-7.30 (m, 2H) , 7.40-7.55 (m, 2H) , 7.57-7.64 
(m, 3H), 7.60 (d, J« 8.3 Hz, 2H) , 10.20 (br s, 1H) , 
10.75 (br s, 1H), 13.60 (br s, 1H) ; MS (ion spray) 657.4 
10 (M+l); Anal. Calc'd for CjzHjsFjNeOe : C, 58.53; H, 5.37; N, 
12.80. Found: C, 59.28; H, 5.17; N, 12.65. 

Preparation 36 




Reaction of the product of Preparation 35 (0.7 g, 1.1 
15 mmol), 4-methylpiperidine (0.13 mL, 1.1 mmol), 1- 
hydroxybenzotriazole (0.17 g, 1.2 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.26 g, 1.2 
mmol) in N, N-dimethylf ormamide (30 mL) as described in 
Preparation 6 provided 0.47 g (58%) of the desired 
20 product as a tan foam: 1 H-NMR (d, DMSO) 0.78 (d, J = 6.4 
Hz, 1.5H), 0.86 (d, J ■ 6.3 Hz, 1.5H), 1.15-1.35 (m, 
18H), 1.50-1.70 (m, 3H) , 2.60-2.70 (m, 2H) , 3.00-3.15 (m, 
2H), 3.30 (m, 1H), 4.40 (m, 1H) , 4.65 (m, 1H) , 6.85- 
6.95(m, 2H), 7.00-7.10 (m, 2H) , 7.17-7.30 (m, 2H) , 7.40- 
25 7.60 (m, 4H), 7.75-7.85 (m, 2H) , 10.20 (br s, 1H) , 10.75 
(br s, 1H); MS. (ion spray) 738.5 (M+l); Anal. Calc'd for 
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CjeH^eFjNiOs-lHjO: C, 60.39; H, 6.40; N, 12.97. Found: C, 
60.18; H, 6.21; N, 12.99. 

Examples 17 and 18 




5 Reaction of the product of Preparation 36 (4.8 g, 6.5 
mmol) and trifluoroacetic acid (16 mL) in dichl or ome thane 
(40 mL) as described in. Example 1 gave 2.0 g (44%) of the 
desired mixture as a tan foam. Purification by HPLC (8 x 
15 cm Prochrom column packed with Kromasil CHI-DMP chiral 

10 phase with an eluent mixture of 3A alcohol (13% by v), 
dimethylethylamine (0.2% by v) in heptane at a flow rate 
of 250 mL/min) gave 0.5 g (12 %) of isomer 1 and 0.4 g (9 
%) of isomer 2. Example 17. (isomer 1) 'H-NMR (d, EMSO) 
0.77 (d, J =6.5 Hz, 1.5H), 0.87 (d, J - 6.0 Hz, 1.5H), 

15 1.00 (m, 1H), 1.32 (s, 3H) , 1.50 (s, 3H) , 1.50-1.70 (m, 
2H), 2.72 (m, 1H), 3.00-3.30 (m, 4H) , 3.75 (m, 1H) , 4.05- 
4.33 (m, 3H), 4.20 (m, 1H), 4.78 (m, 1H) , 6.94 (m, 3H) , 
7.20 (s, 1H), 7.30-7.40 (m, 2H) , 7.55-7.70 (m, 2H) , 7.75- 
8.00 (m, 4H), 8.05-8.15 (m, 2H) , 8.50 (m, 1H) , 10.86 (s, 

20 1H), 11.05 (s, 1H); t R - 6.01 min; MS (ion spray) 638.2 

(M+l). Example 18. (isomer 2) 1 H-NMR (d, EMSO) 0.77 (d, J 
<- 6.5 Hz, 1.5H), 0.87 (d, J = 6.0 Hz, 1.5H), 1.00 (m, 
1H), 1.32 (s, 3H), 1.50 (s, 3H) , 1.50-1.70 (m, 2H) , 2.72 
(m, IK), 3.00-3.30 (m, 4H), 3.75 (m, 1H) , 4.05-4.33 (m, 

25 3H), 4.20 (m, 1H), 4.78 (m, 1H) , 6.94 (m, 3H) , 7.20 (s, 
1H), 7.30-7.40 (m, 2H) , 7.55-7.70 (m, 2H) , 7.75-8.00 (m, 
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4H), 8.05-8.15 (m, 2H) , 8.50 (m, 1H) , 10.86 (s, 1H) , 
11.05 (s, 1H); t R =7.5 min; MS (ion spray) 638.2 (M+l) . 

Preparation 37 



5 A mixture of the product of Preparation 29 (11.1 g, 32.3 
mmol) and 5% palladium on carbon (1.7 g) in 
tetrahydrofuran (100 mL) was hydrogenated at 60 psi at 
room temperature using a Parr apparatus. After 1.5 h, 
the resulting brown solution was filtered through celite 

10 and concentrated to give 8.8 g (87%) crude oil which was 
used without purification. To a mixture of the amine 
stirring at O °C in tetrahydrofuran (20 mL) was added the 
product of Preparation lj (10.6 g, 28.1 mmol) in 
tetrahydrofuran (30 mL) • To this mixture was added 1- 

15 hydroxy-7-azobenzotriazole (4.0 g, 29.5 mmol) and 1,3- 
dicyclohexylcarbodiimide (6.1 g, 29.5 mmol). The 
solution was allowed to warm to room temperature and the 
resulting mixture filtered after 3 days. The filtrate 
was concentrated and subsequently purified by flash 

20 chromatography (silica gel, 3.5% 

methanol/dichloromethane) to provide 12.1 g (64%) of the 
desired product as an orange solid: 1 H-NMR (d, EMSO) 1.15 
(t, J- 7 Hz, 3H), 1.18-1.32 (m, 15H), 1.35-1.70 (m, 4H) , 
3.23 (m, 2H), 4.19 (q, J= 7 Hz, 2H) , 4.31 <m, 1H) , 6.58 

25 (s, 1H), 7.00 (br s, 1H) , 7.05-7.22 (m, 6H) , 7.41 (m, 

1H), 7.52-7.58 (m, 3H) , 7.75 (d, J- 8 Hz, 2H) , 10.19 (br 
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s, 1H); MS (ion spray) 674.7 (M+l); Anal. Calc'd f r 
C3 4 H4 2 F3N 5 Oe: C, 60.61; H, 6.28; N, 10.39. Found: C, 60.44; 
H, 6.48; N, 10.36. 



To a solution of the product of Preparation 37 (12.0 g, 
17.8 nmol) stirring in dioxane (20 ml) and water (20 ml) at 
room temperature was added lithium hydroxide (0.84 g, 
35.6 mmol) . After 90 min with intermittent sonication, 

10 the reaction was poured into a solution of sodium 
bisulfate(12 g/50 mL H 2 0) and brine (20 mL) then extracted 
with ethyl acetate. The combined organic extracts were 
dried over sodium sulfate, filtered, and concentrated to 
provide 11.5 g (100%) of the desired product as a tan 

15 solid: l H-NMR (d, DMSO) 1.17-1.31 (m, 15 H) , 1.40-1.70 
(m, 4H), 2.45 (m, 2H), 4.33 (m, 1H) , 6.40 (s, 1H), 7.00 
(m, 1H), 7.05-7.23 (m, 6H), 7.40 (m, 1H), 7.55-7.71 (m, 
3H), 7.76 (d, J » 8 Hz, 2H) , 10.25 (br s, 1H) ; MS (ion 
spray) 646.6 (M+l); Anal. Calc'd for C, 2 H M FjN 5 O 6 »0.7 H 2 0: 

20 C, 56.39; H, 6.03; N, 10.64. Found: C, 58.52; H, 6.01; 
N, 9.87*. 



Preparation 38 



5 
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Proparation 39 




To a solution of the product of Preparation 38 (6.0 g, 
9.3 mmol) stirring at 0°C in dimethyl formamide was added 
5 dimethyl amine hydrochloride (0.76 g, 9.3 mmol), 
diethylcyanophosphonate (1.41 mL, 9.3 mmol), and 
triethylamine (1.29 mL, 9.3 mmol). After 30 min, a 
second equivalent of dimethylamine hydrochloride , DECP 
and triethylamine were added. After 30 min, the reaction 

10 mixture was diluted with ethyl acetate (300 mL) and 
washed with aqueous sodium bisulfate and brine. The 
organic extract was dried over sodium sulfate, filtered, 
and concentrated. The resulting crude material was 
purified by radial chromatography (silica gel, 4% 

15 methanol in dichloromethane) to give 4.7 g (75%) of the 
desired product as a tan foam: 'H-NMR (d, CDC1 3 ) 1.25 (s, 
9H), 1.42 (s, 6H), 1.60-1.80 (m, 4H) , 1.90 (br s, 1H) , 
2.57 (m, 2H), 2.98 (s, 6H) , 4.48 (m, 1H) , 7.05-7.21 (m, 
6H), 7.50(m, 1H) , 7.62-7.76 (m, 5H),8.93 (br s, 1H) , 

20 10.93 (br s, 1H) ; MS (ion spray) 673.7 (M+l) . 
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fctamples 19 mud 20 




To the product of Preparation 39 (4.7 g, 7.0 mmol) was 
stirred at room temperature in a saturated solution of 
5 hydrochloric acid in glacial acetic acid (30 znL) . After 
90 min t the mixture was concentrated. The resulting 
material diluted with ethyl acetate and extracted with 
aqueous sodium bicarbonate. The organic extract was dried 
over sodium sulfate, filtered, and concentrated to give 

10 3.7 g (93%) of an orange solid. MS (ion spray) 573.4 

(M+l) . The diastereomers (3.4 g) were separated by chiral 
chromatography using a Kromasil-CHI normal phase column 
to provide 1.40 g (41%) of isomer 1 and 1.26 g (37%) of 
isomer 2. The individual isomers were dissolved in a 

15 saturated solution of hydrochloric acid in glacial acetic 
acid (4 mL) and subsequently concentrated to provide the 
desired products as tan solids: 

Example 19 (isonsr 1) to-HMR (d, DMSO) 1.41 <s, 3H) , 1.42 
(s, 3H), 1.51-1.73 (m, 4H) , 2.53 (m, 2H) , 2.82 (6, 3H) , 
20 2.84 (s, 3H), 4.39 (m, 1H) , 6.91 (s, 1H) , 7.10 <m, 3H) , 
7.18-7.29 (m # 3H) , 7.55 (d, J ■ 8 Hz, 2H) , 7.78 (d, J = 8 
Hz, 2H>, 7.91 (br s, 1H), 8.15 (br s, 3H) , 8.38 (d, J = 
7.5 Hz, 1H), 10.78 (br s, 1H) ; MS (ion spray) 573.4 
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(M+l); Anal. Calc.d for C 39 H 3S F 3 H 6 0 3 -2 .3UC1: C, 53.06; H, 
5.73; N, 12.80. Found: C, 52.90; H, 5.66; N. 12.70. 
Bnapla 20. (isomer 2) 'H-NMR (d, DMSO) 1.42 (s, 6H) , 
1.51-1.73 (m, 4H), 2.53 (m, 2H) , 2.82 (s, 3H) , 2.84 (s, 
5 3H). 4.39 (m, 1H) . 6.91 (s, 1H) . 7.10 (m, 3H) , 7.18-7.29 
(m, 3H), 7.55 (d, J = 8 Hz, 2H) , 7.78 (d, J = 8 Hz, 2H) , 
7.91 (br s, 1H), 8.15 (br s, 3H) , 8.38 (d, J = 7.5 
Hz,lH), 10.78 (br s, 1H) ; MS (ion spray) 573.4 (M+l); 
Anal. Calc.d for CjjHjsFjNtOj^HCl : C, 53.96;H, 5.78; N, 
10 13.02. Found: C, 53.84; H, 5.71; N, 12.93. 



Reaction of (2-fluoro-4-trif luoromethyUphenylacetic acid 
(20.0 g, 90 mraol) and p-toluenesulfonic acid (5.0, 26 

15 xnmol) in absolute ethanol (200 mL) as described in 
Preparation 1 provided 22.5 g (100%) of the desired 
product as a colorless oil: ^-NMR is consistent with 
structure; MS (FD) 250 (M+) ; Anal. Calc'd for C11H10F4O2: 
C, 52.81; H, 4.03. Found: C, 52.94; H, 3.94. 

20 Preparation 41 



Reaction of the product of Preparation 40 (16.8 g, 67 
mmol) , N-bramosuccinixnide (12.3 g, 69 Hanoi) and 48% HBr 
(3 drops) in carbon tetrachloride (170 mL) as described 
25 in Preparation 2 gave 22.05 g (100%) of the desired 
product as a colorless oil: *H-NMR is consistent with 



Preparation 40 
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structure; MS (FD) 328, 330 (M+) ; Anal. Calc'd for 
CnHjBrF 4 Oa: C, 40.15; H, 2.76. Found: C, 40.00; H, 2.77. 

Preparation 42 



5 Reaction of the product of Preparation 41 (21.4 g, 65 
mmol), 4-nitroimidazole (8.8 g, 78 mmol) and potassium 
carbonate (26.8 g, 195 mmol) in dimethyl f onnamide (300 
mL) as described in Preparation 3 gave 3.75 g (16%) of 
the desired product as a tan oil: X H-NMR is consistent 
10 with structure; MS (ion spray) 362.2 (M+l) ; Anal. Calc'd 
for C li RiiF 4 N 3 04: C, 46.55; H, 3.07; N, 11.63. Found: C, 
47.13; H. 3.49; N f 11.37. 



15 Reduction of the product of Preparation 42 (2.88 g, 8.0 
mmol) with 10% palladium on carbon (1.45 g) in 
tetrahydrofuran (60 mL) follwed by coupling with the 
product of Preparation Id gave (3.0 g, 8.0 mmol), 1- 
hydroxybenzotriaz 1 (1.2 g, 8.8 mmol) and l-(3- 



0" 




Preparation 43 
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dimethylaminopropyl ) -3 -ethylcarbodiimide (8.8 mmol ) as 
described in Preparation 4 gave 2. 85 g (51%) of the 
desired product as a tan foam: X H-NMR is consistent with 
structure; MS (ion spray) 694.4 (M+l); Anal. Calc'd for 
5 C 3 3H3 9 F 4 N507: C, 57.14; H, 5.67; N, 10.10. Found: C, 57.28; 
H, 5.59; N, 10.09. 



Preparation 44 




Reaction of the product of Preparation 43 (2.64 g, 3.8 
10 mmol) and lithium hydroxide (0.11 g, 4.6 mmol) in dioxane 

(50 mL) and water (25 mL) as described in Preparation 5 
gave 2.53 g (100%) of the desired product as a tan foam. 
^-NMR is consistent with structure; MS (ion spray) 664.4 

(M+l) . 

15 Preparation 45 
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R action of the product of Preparation 44 (0.8 g, 1.2 
mmol), 4-methylpiperidine (0.14 mL, 1.2 mmol) , 1- 
hydroxybenzotriazole (0.18 . g, 1.32 mmol) and l-(3- 
dimethylaminopropyl) -3-etJrylcarbodiimide (0.27 g, 1.32 
mmol) in dime thy 1 f ormami de (40 mL) as described in 
Preparation 6 gave 0.63 g (70%) of the desired product 
as a yellow foam: *H-NMR is consistent with structure; MS 
(ion spray) 747.4 (M+l) . 

Example 21 




2HCI 



Reaction of the product of Preparation 46 (0.54 g, 0.72 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.4 g (77%) of the 
desired mixture of isomers as a white solid. *H-NMR is 
consistent with structure; MS (ion spray) 647.6 (M+l); 
Anal. Calc'd for C 3 2H38F 4 N 6 (V2HC1 : c, 53.41; H, 5.60; N, 
11.68. Found: C, 53.34; H, 5.84; N, 11.65. 
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Preparation 46 




Reaction of the product of Preparation 44 (0.8 g, 1.2 
xnmol ) , dimethylamine hydrochloride (0.1 g , 1.2 mmol ) , 
5 triethylamine (0.19 mL, 1.3 mmol), 1-hydroxybenzotriazole 

(0.18 g, 1.3 mmol) and 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.27 g, 1.3 mmol) in dimethyl formaroide 

(40 mL) as described in Preparation 6 gave 0.48 g (58%) 
of the desired product: 1 H-NMR is consistent with 
10 structure; MS (ion spray) 693.4 (M+l) ; Anal. Calc'd for 
C33H40F4N6O6: C, 57.22; H, 5.82; N, 12.13. Found: C, 57.48; 
H, 5.74; N, 12.02. 

Example 22 




2HCI 



15 Reaction of the product of Preparation 46 (0.43 g, 0.62 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Exampl 1 gave 0.25 g (60%) of th 
desired product as a mixture of diastereoisomers . X H-NMR 
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is consistent with structure; MS (ion spray) 593.9 (M+l); 
Anal. Calc'd for CssHssF^O^hydrochloric acid: C, 50.53; 
H, 5.15; N, 12.62. Found: C, 50.25; H, 5.20; N, 12.35. 

Preparation 47 




Reaction of 4-fluorophenylacetic acid (15.0 g, 97.0 
mmol), p-toluenesulfonic acid (2.0 g, 10.5 mmol) and 
absolute ethanol (100 mL) as described in Preparation 1 
gave 15.4 g (87%) of the desired product as a colorless 
10 oil: ^-NMR (d, DHSO) 1.17 (t, J = 7.2 Hz, 3H) , 3.66 (s, 
2H), 4.06 (q, J « 7.2 Hz. 2H) , 7.10-7.20 (m, 2H) , 7.25- 
7.35 (m, 2H); MS (FD) 182 (M+); Anal. Calc'd for CioHuFQ?: 
C, 65.92; H. 6.09. Found: C, 65.67; H, 5.96. 

Preparation 48 



15 




Reaction of the product of Preparation 47 (14.9 g, 82 
mmol), N-bromosuccinimide (14.9 g, 84.5 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 18.3 g-(85%) of the desired product as 
20 a colorless oil: X H-NMR (d, DHSO) 1.19 (t, J = 7.2 Hz, 
3H), 4.15-4.25 (m ( 2H) , 5.95 (s, 1H) , 7.15-7.30 (m, 2H) , 
7.56-7.70 (m, 2H) ; MS (FD) 260, 262 (M+) ; Anal. Calc'd 
for CjoHioBrF0 2 : C, 46.00; H, 3.96. Found: C, 46.10; H, 
3.95. 
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Preparation 49 



o 



/ 




'F 



Reaction of the product of Preparation 48 (68 g, 260 
inmol), 4-nitroimidazole (35.0 g, 312 xmnol) and potassium 
5 carbonate (108 g, 780 mmol) in dimethyl f ormam i de (300 mL) 
as described in Preparation 3 gasve 39.8 g (52%) of the 
desired product as an orange oil: 1 H-NMR (d, QMSOl 1.83 
(t # J = 7.2 Hz, 3H), 4.25 (q, J » 7.2 Hz, 2H) , 6.66 (s, 
1H), 7.25-7.35 (m, 2H) , 7.55-7.65 <m, 2H) , 7.95 <d, 1.13 
10 Hz, 1H), 8.44 (d, J = 1.5 Hz, 1H) ; MS (ion spray) 294.2 
(M+l); Anal. Calc'd for C13H12FN3O4: C, 53.24; H, 4.12; N, 
14.33. Found: C, 53.51; H, 4.07; N, 14.42. 



15 Reduction of the product of Preparation 49 (8.9 g, 30.3 
mmol) with 10% palladium on carbon (6.0 g) in 
tetrahydrof uran (120 mL) f ollwed by coupling with the 
product of Preparation Id (11.4 g, 30 mmol), 1- 
hydroxybenzotriazole (4.5 g, 33 mmol) and l-(3- 



Preparation 50 
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dimethylaminopropyl ) -3-ethylcarbodiimide (6.8 g, 33 mmol) 
as described in Preparation 4 gave 10.8 g (58%) of the 
desired product as a tan foam: 1 H-NMR (d, EMSO) 1.18 (t, J 
= 7.2 Hz, 3H), 1.25-1.35 (m, 15H) , 3.60 (n, 1H) , 3.70 (m, 
5 1H), 4.25 (q, J * 7.2 Hz, 2H) , 4.44 (d, J = 2.6 Hz, 2H) , 
4.60 (m. 1H) , 6.47 (s, 1H) , 7.20-7.40 (m, 9H) , 7.40-7.50 
(m, 3H), 7.56 (s, 1H) , 10.25 (br s, 1H) ; MS (ion spray) 
626.1 (M+l); Anal. Calc'd for CajHwFNsO?: C, 61.43; H, 
6.44; N, 11.19. Pound: C, 61.63; H. 6.42; N, 11.26. 
10 Preparation 51 



Reaction of the product of Preparation 50 (10.5 g, 17.0 
mmol) and lithium hydroxide (0.48 g, 20.4 mmol) in 
dioxane (200 mL) and water (100 mL) as described in 

15 Preparation 5 gave 10.1 g (100%) of the desired product 
as a tan foam: *H-NMR (d, DMSO) 1.25-1.40 (m, 15H) , 3.35 
(br s, 1H), 3.60 (m, 1H) , 3.70 (m, 1H) , 4.44 (d, J = 2.6 
Hz, 2H), 4.60 (m, 1H) , 6.33 (s. 1H) , 7.20-7.35 (m. 9H) . 
7.40-7.50 (m, , 3H) , 7.56 (s, 1H) , 10.20 (br s, 1H) ; MS 

20 (ion spray) 598.5 (M+l); Anal. Calc'd for C30H36FN5O7: C, 
60.29; H, 6.07; N, 11.72. Found: C, 60.38; H. 6.29; N, 
11.49. 
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Preparation 53 




Reaction of product of Preparation 51 (9.2 g, 15.4 nnnol) , 
4-methylpiperidine (1.83 mL, 15.4 mmol), 1- 
5 hydroxybenzotriazole (2.3 g, 17 mmol) and 1- (3- 
dimethylaminopropyl) -3-ethylcarbodiiraide (3.5 g, 17 mmol) 
in dimethylformand.de (100 mL) as described in Preparation 
6 gave 9.7 g (93%) of the desired product as a tan foam: 
l H-NMR (d, JJUSO) 0.76 (d. J = 6.1 Hz, 1.5H), 0.86 (d, J a 

10 6.1 Hz, 1.5H), 1.00 (m, 1H) , 1.20-1.40 (m, 15H) , 1.45- 
1.70 (m. 3H), 2.55-2.70 (m, 2H) , 3.05 (m, 1H) , 3.60 (m, 
1H). 3.65-3.75 (m, 2H) , 4.40 (m, 1H) , 4.44 (d, J = 2.6 
Hz, 2H), 4.60 <m, 1H) , 6.73 (d, J = 11.3 Hz, 1H) . 7.15- 
7.35 (m, 9H), 7.35-7.50 (m, 4H) , 10.20 (br s, 1H) . MS 

15 (ion spray) 679.6 (M+l); Anal. Calc'd for CseH^FNeOe: C, 
63.70; H, 6.98; N. 12.38. Found: C, 63.44; H, 6.86; N, 
12.22. 
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Kxmple 23 and 24 




Reaction of the product of Preparation 52 (9.7 g, 14.3 
mrnol) with trifluoroacetic acid (16 mL) in 
5 dichloromethane (40 mL) as described in Example 1 gave 
6.8 g (73%) of the desired product as a mixture of 
diastereoisomers . The mixture (3.2 g) was purified by 
HPLC (8 x 15 cm Prochrom column packed with Kromasil CHI- 
BMP chiral phase with an eluent mixture of 3A alcohol and 

10 dimethylethylamine in heptane) to give 0.8 g (24 %) of 
isomer 1 and 0.9 g (26 %) of isomer 2 as white solids: 
Bsaaple 23 (Xsoaer 1). X H-NMR (d, DMSO) 0.75 (d, J = 6.4 
Hz, 1.5H), 0.88 (d, J = 6.4 Hz, 1.5H), 1.10 (m, 1H) , 1.35 
(m, 1H), 1.45-1.70 (m, 8H) , 2.60-2.75 (m, 2H) , 3.15 (m, 

15 1H), 3.65-3.85 (m, 3H) , 4.35 (m, 1H) , 4.52 (s, 2H) , 4.75 
(m, 1H), 6.95 (d, J = 11.3 Hz, 1H) , 7.20-7.49 (m, 9H) , 
7.45 (m, 1H), 7.52 (m, 1H) , 8.05 (br 6, 1H) , 8.25 (m, 
3H), 8.56 (m, 1H), 10.95 (br 8, 1H) ; t R = 6.73 min; MS 
(ion spray) 579.4 (M+l) ; Anal. Calc'd for 

20 C 31 H 3> FN 6 CV2HC1-0.2CHC13: c, 56.29; H, 6.24; N, 12.67. 
Found: C, 56.47; H, 6.17; N, 12.24. 

■maple 24. (Xseaer 2) 1 H-NMR (d, DMSO) 0.75 (d, J « 6.4 
Hz, 1.5H), 0.88 (d, J = 6.4 Hz, 1.5H), 1.10 (m, 1H) , 1.35 
(a, 1H), 1.45-1.70 (m, 8H) , 2.60-2.75 (m, 2H) , 3.15 (m, 
25 1H), 3.65-3.85 (m, 3H) , 4.35 (m, 1H) , 4.52 (s, 2B) , 4.75 
(m, 1H), 6.95 (d, J = 11.3 Hz,. 1H) , 7.20-7.49 (m, 9H) , 
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7.45 (m, 1H), 7.52 (m, 1H) , 8.05 (br s, 1H) , 8.25 (m, 
3H), 8.56 (m, 1H) , 10.95 (br s, 1H) ; t R = 9.09 sun; MS 
(ion spray) 579.4 (M+l); Anal. Calc'd for C 3 iH 39 FN«(V2HCl: 
C, 57.14; H, 6.34; N, 12.90. Found: C, 57.17; H, 6.18; 
5 N, 12.79. 



dimethylaminopropyl ) -3-ethylcarbodiimide (0.23 g, 1.1 
nnnol) in dimethylformamide (20 mL)as described in 
Preparation 6 gave 0.27 g (41%) of the desired product as 
a white foam: 1 H-NMR is consistent with structure; MS (FD) 
15 650.5 (M+); Anal. Calc'd for Ca^FWVO . 6H 2 0 : C, 61.73; 
H, 6.73; N, 12.70. Found: C, 61.98; H, 6.43; N, 12.66. 



Preparation 53 




Reaction of the product of Preparation 51 (0.6 g, 1.0 
nnnol), pyrrolidine (0.08 mb, 1.0 nnnol). 1- 
10 hydroxybenzotriazole (0.15 g, 1.1 nnnol) and l-(3- 
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Reaction of the product of Preparati n 53 (0 . 2 g, 0.3 
mmol) and trifluoroacetic acid (4 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.16 g (84%) of the 
desired mixture of isomers as a yellow solid: X H-NMR is 
5 consistent with structure. MS (high res) calc'd for 
C 2 9H 3 6FN 6 04: 551.2782. Pound: 551.2790. 



triethylamine (0.26 mL, 1.9 mmol ) , 1-hydroxybenzo triazole 
(0.26 g, 1.9 mmol) and 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.4 g, 1.9 mmol) in dimethylf ormamide 
(30 mL) as described in Preparation 6 gave 0.55 g (52%) 
15 of the desired product as a tan foam: 1 H-NMR is consistent 
with structure; MS (ion spray) 625.4 (M+l) ; Anal. Calc'd 
for C 3 2H4iFN 6 0 6 : C, 61.53; H, 6.61; N, 13.45. Found: C, 
61.22; H, 6.33; N, 13.44. 



Preparation 54 




Reaction of the product of Preparation 51 (1.0 g, 1.7 
1 0 mmol ) , dime thy lamine hydrochloride (0.14 g , 1.7 mmol ) , 
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"Knnfflpl 26 




2HCI 



Reaction of the product of Preparation 54 (0.54 g, 0.86 
mmol) and trifluoroacetic acid (2 mL) , dichloromethane (6 
5 mL) as described in Example 1 gave 0.4 g (77%) of the 
desired product as a mixture of isomers: X H-NMR is 
consistent with structure. MS (ion spray) 525.4 (M+l); 
Anal. Calc'd for C27H 3 3FN 6 (V2HC1: C, 54.27; H, 5.90; N, 
14.06. Found: C, 53.11; H, 5.70; N, 13.58. 
10 Preparation 55 



Reaction of the product of Preparation 51 (0.6 g, 1.0 
mmol), 4- (4-f luorobenzoyl) piper idine hydrochloride (0.25 
g, 1.0 mmol), triethylamine (0.16 mL, 1.1 mmol), 1- 
15 hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimetbylaminopropyl) -3-ethylcarbodiimide (0 . 23 g, 1.1 
mmol) in dimethyl formamide (40 mL) as described 
Preparation 6 gave 0.42 g (53%) of the desired product as 
a tan foam: 1 H-NMR is consistent with structure; MS (ion 




F 
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spray) 787.4 (M+) ; Anal. Calc'd for C«H48F 2 N € 0 7 : C, 63.83; 
H, 6.17; N, 10.63. Found: C, 63.95; H, 5.90; N, 10.44. 



5 Reaction of the product of Preparation 55(0.4 g, 0.5 
mmol) with trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.32 g (82%) of the 
desired product as a yellow foam: J H-NMR is consistent 
with structure. MS (high res) calc'd for C37H41F2N6O5 : 
10 687.3106. Found: 687.3103. Anal. Calc'd for 

C37H40F2N6O52.4 HC1: C, 57.40; H, 5.52; N, 10.85. Found: 
C, 57.56; H, 5.53; N, 10.50. 



15 Reduction of the product of Preparation 4 (4.8 g, 16.0 
mmol) with 10% palladium on carbon (5.0 g) and 
tetrahydrofuran (160 mL) followed by coupling with the 
product of Preparation lj (6.0 g, 16.0 mmol), 1- 
hydroxybenzotriazol (2.4 g, 17-6 mmol) and 1- (3- 



Example 27 




Preparation 56 
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dim thylandnopropyl) -3-ethylcarbodiimid (3.6 g, 17.6 
mmol) as described in Preparation 4 gave 15.4 g (77%) of 
the desired product as a tan foam: 1H-NMR (d, DMSO) 1.17 
(t. J = 7.2 Hz, 3H), 1.23-1.45 (m, 15H) . 1.45-1.57 (m, 
5 6H), 7.16 (q, J = 6.8 Hz, 2H) . 4.40 (m, 1H) , 6.45 (s, 
1H). 7.05 (m, 1H). 7.10-7.30 (n, 8H) , 7.40-7.48 (m, 3H) , 
7.54 (s. 1H), 10.20 (br s. 1H) ; MS (ion spray) 624.4 
(M+l); Anal. Calc'd for C^HuFNsOe: C, 63.55; H, 6.79; N, 
11.23. Found: C, 63.83; H, 6.78; N, 11.38. 
10 Preparation 57 




Reaction of the product of Preparation 56 (14.8 g, 24.0 
mmol) with lithium hydroxide (0.66 g, 29.0 nnnol) in 
dioxane (200 mL) and water (100 mL) as in described in 

15 Preparation 5 gave 14.3 g (100%) of the desired product 
as a tan foam: X H-NMR (d, DMSO) 1.25-1.40 (m. 15H) . 1.50- 
1.75 (m, 6H). 4.40 (s, 1H) , 6.60 (s, 1H) , 7.05 (s, 1H) , 
7.10-7.30 (m, 8H), 7.40-7.50 (m, 3H) . 7.55 (s, 1H) , 10.2 
(br s, 1H) ( 13.63 (br s, 1H) ; MS (ion spray) 596.5 (M+l) ; 

20 Anal. Calc'd for C3iH3 8 FN 5 O 6 0. 1 dioxane: C, 62.39; H, 6.47; 
N, 11.59. Found: C, 62.16; H, 6.56; N, 11.28. 
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Preparation 58 




Reaction of the product of Preparation 57 (13.3 g, 23.1 
mmol), 4-methylpiperidine (3 mL, 23.1 mmol), 1- 
5 hydroxybenzotriazole (3.4 g, 25.4 mmol) and 1- (3- 
dimethylaminopropyl ) -3 -ethylcarbodi imide (5.2 g, 25.4 
xmnol) in dime thy 1 £ ormami de (100 mL) as described in 
Preparation 6 gave 14.4 g (93%) of the desired product as 
a tan foam: 1 H-HMR (d, DMSO) 0.76 (d, J ■ 6.4 Hz, 1.5 H) , 

10 0.86 (d, J = 4.9 Hz, 1.5H). 1.00 (m, 1H) , 1.25-1.45 (m. 
17H), 1.45-1.75 (m, 8H) , 2.60-2.80 (m, 2H) . 3.75 (m, 1H) , 
4.30-4.45 (m, 2B) , 6.71 (d J = 11.7 Hz, Hi), 7.05 (m, 
1H), 7.10-7.30 (m, 9H) . 7.30-7.45 (m, 3H) , 10.15 (m, 1H) ; 
MS (ion spray) 677.5 (M+l) ; Anal. Calc'd for C37H49FN6O5: 

15 C, 65.66; H, 7.30; N, 12.42. Found: C, 65.78; H, 7.19; 
N, 12.44. 

aaaaples 28 and 29 




2HCI 



Reacti n of the product of Preparation 58(13.8 g, 20.4 
20 mmol) with trifluoroac tic acid (16 mL) in 
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dichloromethane (40 mL) as described in Example 1 gave 
10.5 g (89%) of the desired mixture as a tan foam. The 
mixture (4.0 g) was purified by HPLC (8 x 15 cm Prochrom 
column packed with Kromasil CHI-DMP chiral phase with an 
5 eluent mixture of 3A alcohol and dimethylethylamine in 
heptane) to give 1.5 g (38 %) of isomer 1 and 0.77 g 
(20%) of isomer 2 as white solids: Example 28. (isomer 1) 
l H-NMR (d, DMSO) 0.75 (t, J = 6.4 Hz. 1.5 H) , 0.87 (t, J = 
6.0 Hz, 1.5 H), 1.15 (m, 1H), 1.35 (m, 1H) , 1.45-1.80 (m, 

10 12H), 2.55-2.75 (m, 3H) , 3.05 (m, 1H) , 3.65-3.75 (m, 2H) . 
4.30-4.50 (m, 2H) , 6.94 (d. J = 12 Hz, 1H) , 7.10-7.20 (m. 
2H), 7.20-7.40 (m. 7H) , 7.45 (m, 1H) . 7.55 (m, 1H) , 8.08 
(m, 1H), 8.15-8.30 (m. 3H) , 8.44 (t, J = 7.2 Hz, 1H) . 
10.90 (br s, 1H) ; t R = 6.62 man; MS (ion spray) .578.3 

15 (M+l); Anal. Calc'd for C 32 H 4 iFN 6 03 2 . 3HC1 : C, 58.81; H, 
6.61; N, 12.72. Found: C, 57.91; H, 6.55; N, 12.72. 
Example 29. (isomer 2) l H-NMR (d, DMSO) 0.75 (t, J = 6.4 
Hz, 1.5 H) , 0.87 (t, J = 6.0 Hz, 1.5 H) , 1.15 (m. 1H) , 
1.35 (m, 1H), 1.45-1.80 (m, 12H) , 2.55-2.75 (m, 3H) , 3.05 

20 (m, 1H), 3.65-3.75 (m, 2H) . 4.30-4.50 (m, 2H) , 6.94 (d, J 
= 12 Hz, 1H). 7.10-7.20 (m, 2H) , 7.20-7.40 (m, 7H) , 7.45 
(m. 1H), 7.55 (m, 1H) , 8.08 (m, 1H) , 8.15-8.30 (m, 3H) . 
8.44 (t, J = 7.2 Hz, 1H), 10.90 (br s, 1H) ; t R = 8.95 min; 
MS (ion spray) 578.3 (M+l); Anal. Calc'd for 

25 C 32 H 41 FN 6 CV2 .3HC1: C, 58.81; H, 6.61; N, 12.72. Found: C, 
58.05; H, 6.64; N, 12.43. 



Reaction of 3 , 4-dif luorophenyl acetic acid (25.0 g, 145 
30 mmol) with p-toluenesulfonic acid (9.5 g, 49.5 mmol) in 



Preparation 59 
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absolut ethanol (ISO mL) as described in Preparation 1 
gave 28.7 g (99%) of the desired product as a colorless 
oil: X H-MMR is consistent with structure; MS (FD) 201 
(M+) . 

5 Preparation 60 




Reaction of the product of Preparation 59 (10.0 g, 50.0 
mmol, N-bromosuccinimde (9.17 g, 51.5 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (40 xnL) as in 
10 Preparation 2 gave 12.0 g (86%) of the desired product as 
a colorless oil which was used without further 
purification: a H-NMR is consistent with s true cure; MS 
(ion spray) 278, 280 (M+l) . 

Preparation 61 



o 

/ 



15 




Reaction of the product of Preparation 60 (10.5 g, 38 
mmol), 4-nitroimidazole (5.2 g, 45.6 mmol) and potassium 
carbonate (15.1 g, 114 mmol) in dimetfaylformamide (400 
mL) as described in Preparation 3 gave 4,54 g (39%) of 
20 the desired product as an orange oil: l H-NMR is consistent 
with structure; MS (ion spray) 312.0 (M+l); Anal. Calc'd 
f r CuHuFaN 3 O4'0.2H20: C, 49.59; H, 3.65; N, 13.35. 
Pound: C, 49.58; H, 3.62; N, 13.09. 
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Preparation 62 




Reduction of the product of Preparation 61 (1.35 g, 4.3 
iranol) with 10% palladium on carbon (0.8 g) in 
5 tetrahydrofuran (40 mL) followed by coupling with the 
product of Preparation Id (1.64 g, 4.3 mmol) , 1- 
hydroxybenzotriazole (0.7 g, 4.7 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (1.04 g, 4.7 
mmol) as described in Preparation 4 gave 1.9 g (69%) of 
10 the desired product as a tan foam: X H-NMR is consistent 
with structure; MS (ion spray) 644 (M+l); Anal. Calc'd 
for C 3 2H39F 2 N 5 07: C, 59.71; H, 6.11; N, 10.80. Found: C, 
59.72; H, 6.04; N, 10.63. 

Preparation 63 




Reaction of the product of preparation 62 (1.9 g, 3.0 
mmol) with lithium hydr xide (0.09 g, 3.6 mmol) in 
dioxane (50 mL) and water (25 mL) as described in 
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Preparation 5 gav 1.6 g (87%) £ the d sired product as 
a tan foam: X H-NMR is consistent with structure; MS (ion 
spray) 616.4 (M+l) . 



Reaction of the product of Preparation 63 (0.5 g, 0.8 
xranol) , 4-methylpiperidine (0.1 xnL, 0.8 mmol), 1- 
hydroxybenzotriazole (0.12 g, 0.88 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.18 g, 0.88 

10 mmol) in dimethylformamide (40 mL) as described in 

Preparation 6 gave 0.3 g (54%) of the desired product as 
a white foam: X H-NMR is consistent with structure; MS 
(ion spray) 697 (M+l); Anal. Calc'd for Ca^eFjNeO*; c, 
62.06; H, 6.65; N, 12.06. Found: C, 61.82; H, 6.57; N, 

15 11.96. 



Preparation 64 
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rr 



2HCI 

<Vcr 



Reaction of the product of Preparation 64 (0.22 g, 0.3 
mmol) and trif luoroacetic acid (2 xnL) in dichloromethane 
5 (6 mL) as described in Example 1 gave 0.2 g (100%) of the 
desired mixture of isomers as a yellow foam: 1 H-NMR is 
consistent with structure; MS (ion spray) 597.5 (M+l) ; 
Anal. Calc'd f or C 3 iH 3e F 2 N 6 CV2 . 2HC1; C, 55.01; H, 5.99; N, 
12.42. Found: C, 55.16; H, 5.96; N, 12.20. 
10 Preparation 65 



O 

F 

Reaction of the product of Preparation 63 (0.5 g, 0.8 
mmol), pyrrolidine (0.07 mL, 0.8 mmol), 1- 
hydroxybenzotriazole (0.12 mL, 0.88 mmol) and l-(3- 
15 dimethylaminopropyl)-3-ethylcarbodiimide (0.18 g, 0.88 
mmol) in dimethylformamid (40 mL) as described in 
Preparation 6 gave 0.25 g (42%) of the desired product as 
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15 



a tan foam: 1 H-NMR is consistent with structure. MS (i n 
spray) 669.4 (M+l) ; Anal. Calc'd for C34H42F2N6O5 0 .7H 2 0: C, 
59.94; H, 6.42; N, 12.33. Found: C. 59.96; H, 6.28; N, 
11.97. 

ggaaple 31 



2HCI 



d ff ^ F 

F 

Reaction of the product of Preparation 65 (0.2 g, 0.3 
znmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.14 g (74%) of the 
10 desired product as a yellow foam: 1 H-NMR is consistent 
with structure; MS (ion spray) 569.4 (M+l); Anal. Calc'd 
for Ca9H3«F 2 N 6 04'2.2HCi: C, 53.68; K, 5.62; N, 12.95. 
Pound: C, 53.83; H, 5.57; N, 12.37. 

Preparation 66 




F 

Reaction of the product of preparation 63 (0.5 g, 0.8 
mmol), 4- (4-f luorobenzoyl) piper idine hydrochloride (0.2 
g, 0.8 mmol), triethylamin (0.13 mL, 0.88 mmol), 1- 
hydr xybenzotriazol (0.12 g, 0.88 mmol) and 1- (3- 
20 dimethylaminopropyl) -3-ethylcarbodiimide (0.18 g, 0.88 
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mmol) in dimethylformamide (40 mL) as described in 
Preparation 5 gave 0.14 g (22%) of the desired product as 
a white foam: *H-NMR is consistent with structure; MS 
(ion spray) 805.6 (M+l) ; Anal. Calc'd for C42H47F3N6O7 : C, 
5 62.68; H, 5.89; N, 10.44. Found: C, 62.45; H, 5.82; N, 
10.40. 



Reaction of the product of Preparation 66 (0.14 g, 0.17 
10 mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.1 g (77%) of the 
desired mixture of isomers as a yellow solid: X H-NMR is 
consistent with structure; MS (ion spray) 705.5 (M+l); 
Anal. Calc'd for C37H39P3N6O52.IHCI: C, 56.88; H, 5.30; N, 
15 10.76. Found: C, 56.64; H, 5.31; N, 10.30. 



Reaction of 2 , 4-dif luorophenylacetic acid (20 g, 116 
mmol) and p- toluene sulfonic acid (6.0 g, 31 mmol) in 
20 absolute ethanol (150 mL) as described in Preparation 1 
gave 22.1 g (95%) f the desired product as a colorless 



Example 32 




F 



Preparation 67 
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oil which solidifies upon setting: ~H-NMR is consistent 
with structure; MS (FD) 200 (M+) . 

Preparation 68 

5 Reaction of the product of Preparation 67 (21.4 g, 100 
xnmol) , N-bromosuccinimide (19.6 g, 103 mmol) and 48% HBr 
(6 drops) in carbon tetrachloride (100 mL) as described 
in Preparation 2 gave 27.9 g (100%) of the desired 
product as a colorless oil: X H-NKR is consistent with 
10 structure; MS (FD) 278, 280 (M+) ; Anal. Calc'd for 
C 10 H 9 BrF 2 O 2 : C, 43.04; H, 3.25. Found: C, 42.92; H, 3.15. 

Preparation 69 



o 

/ 



0=K 




o 

15 Reaction of the product of Preparation 68 (26 . 9 g, 96 
mmol), 4-nitroimidazole (13.0 g, 115 mmol) and potassium 
carbonate (40 g, 288 mmol) in dimethyl formamide (150 mL) 
as described in Preparation 3 gave 14.3 g (48%) of the 
desired product as an orange oil: 1 H-NMR is consistent 

20 with structure; MS (ion spray) 312 (M+l) ; Anal . Calc'd 
for C13H11F2N3O4: C, 50.17; H, 3.56; N, 13.50. Found: C, 
49.90; H, 3.56; N, 13.26. 
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Preparation 70 




Reduction of the product of preparation 69(1.35 g, 4.3 
mmol) with 10% palladium on carbon (0.8 g) in 
5 tetrahydrofuran (40 xnL) followed by coupling with the 
product of Preparation Id (1.64 g, 4.3 mmol), 1- 
hydroxybenzotriazole (0.7 g, 4.7 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (1.04 g, 4.7 
mmol) as desribed in Preparation 4 gave 1.52 g (55%) of 
10 the desired product as a tan foam: 1 H-NMR is consistent 
with structure; MS (ion spray) 644.5 (M+l) ; Anal. Calc'd 
for C32H39F2N5O7: C, 59.71; H, 6.11; N, 10.88. Found: C, 
59.43; H, 5.97; N, 10.91. 



Reaction f the product of pr paration 70 (1.42 g, 2.2 
mmol) with lithium hydroxide (0.07 g, 2.64 mmol) in 



Preparation 71 



15 
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dioxan (50 mL) and water (25 xnL) as described in 
Preparation 5 gave 1.35 g (100%) of the desired product 
as a tan foam: 1 H-NMR is consistent with structure; MS 
(ion spray) 616.3 (M+l) ; Anal. Calc'd for C30H35F2N5O7 ; C, 
5 58.33; H, 5.73; N, 11.38. Pound: C, 57.71; H, 5.86; N, 
10.80. 



Preparation 72 




Reaction of the product of Preparation 71 (0.6 g, 1.0 
10 mmol) , 4-methylpiperidine (0.12 mL, 1.0 mmol), 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g. 1.1 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0.66 g (94%) of the desired product as 
15 a tan foam: ^-NMR is consistent with structure; MS (FD) 
696 (M+); Anal. Calc'd for C 36 H4 6 F 2 N 6 0 6 : C, 62.05; H, 6.65; 
N, 12.06. Found: C, 62.21; H, 6.48; N, 12.17. 

Knaaple 33 




2HCI 
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Reaction of the product of Preparation 72 (0.51 g, 0.73 
mmol) and trif luoroacetic acid (2 mL) in dichloromethan 
(6 mL) as in described in Example 1 gave 0.25 g (51%) of 
the desired product as tan foam: l H-NMR is consistent 
5 with structure; MS (ion spray) 597.5 (M+l) ; Anal. Calc'd 
for C 3 iH3bF2N 6 04'2.2HC1: C, 55.01; H, 5.99; H. 12.42. 
Found: C. 56.92; H, 5.98; N, 12.36. 



10 Reaction of the product of Preparation 71 (0.6 g, 1.0 
mmol), pyrrolidine (0.8 mL, 1.0 mmol) , 1- 
hydroxybenzotriazole (0.15 g f 1.1 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) ; dime thy Iformamide (30 mL) as described in 

15 Preparation 6 gave 0.4 g (58%) of the desired product as 
a white foam: a H-NMR is consistent with structure; MS 
(ion spray) 669.5 (M+l); Anal. Calc'd for C32H42F2N6O6 : C t 
61.07; H, 6.33; N, 12.57. Found: C, 60.84; H, 6.31; N, 
12.32. 



Preparation 73 
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2HQ 



Reaction of the product of Preparation 73 {0.3 g, 0.45 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
5 (6 mL) as described in Example 1 gave 0.21 g (70%) of the 
desired product as a white foam: a H-NMR is consistent with 
structure; MS (ion spray) 569.4 (M+l) ; Anal. Calc'd for 
C29H34F2N6O4 2.3HCI: C, 53.38; H, 5.61; N, 12.88. Found: C, 
53.59; H, 5.58; N, 12.42. 



To a solution of the compound of Preparation 49 (17.0 g, 
58.0 mmol) stirring at room temperature was added to 
15 sodium hydroxide (125 mL of a 2N aqueous solution) along 
with t trahydrofuran (10 mL) and ethanol (10 mL) . After 
hydrolysis was complete, the mixture was cooled in cm 
bath and acidified to pH 2.75 with aqueous hydr chloric 



10 
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acid and extracted with ethyl acetate. 



The combined 



organic extracts were washed with water , dried over 
sodium sulfate and concentrated to provide 15.0 g (99%) 
of the desired carboxylic acid. The crude material was 
5 combined with aqueous N,N-dimethyl amine (40%, 9.0 mL, 
71.8 znmol) , 1-hydroxybenzotriazole hydrate (7.64 g, 56.6 
mmoDand 1 , 3-dicyclohexylcarbodiiroide (11.7 g, 56.6 znmol) 
in tetrahydrofuran (150 mL) . After 18 h, the mixture 
was concentrated and the residue slurried in ethyl 

10 acetate, filtered, and the filtrate concentrated. 
Purification of the concentrate by flash chromatography 
(silica gel, chloroform/methanol) provided 10.2 g (62%) 
of the desired product: ESMS: (M+H) + 293.1. l H NMR (300 
MHz, EMSO-de) 8 8.21 (d, 1H, J = 1.51 Hz) 7.80(d, lH, J = 

15 1.13 Hz), 7.60-7.50 (m, 2H, ) , 7.38-7.25 (m, 2H) , 6.88 (s, 
1H), 2.92 (s, 3H), 2.86 (s, 3H) . Anal. Calcd. for 
Ci 3 Ha 3 N403: C, 53.43; H, 4.48; N, 19.17. Found: C, 53.43; 
H, 4.71; N, 19.07. 

20 Preparation 75 




The product of Preparation 74 (2.0 g (6.85 mmol) was 
combined with 10% palladium/carbon (1.80 g) and 
palladium/black (0.20 g) in tetrahydrofuran (75 mL)and the 



25 mixture shaken under a hydrogen atmosph re (38 psi) in a 
Parr apparatus. After reduction was complete, the 
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catalyst was removed by filtration through celite and the 
resulting solution was immediately added to a solution of 
1,3-dicyclohexylcarbodiimide (1.51 g, 7.3 mmol) , 1- 
hydroxybenzotriazole (1.0 g , 7.3 mmol) , the product of 
5 Preparation lj (2.77 g # 7.3 mmol) in tetrahydrofuran (50 
mL) at room temperature . After 16 h, the mixture was 
concentrated and the residue slurried in ethyl acetate 
then filtered. The filtrate was concentrated and 
resulting crude product purified by flash chromatography 
10 (silica gel, chloroform/me thanol ) which afforded 3.47 g 
(81%) of the desired product: ESMS: (M+H) * 623.5, 
624.6. l H NMR was consistent with product. Axial. Calcd. 
for C 33 H43N 6 O4F.0.02 CHC13 : C, 63.44; H, 6.94; N, 13.44. 
Found: C, 63.04; H, 7.41; N, 11.93; 



To a solution of the product of Preparation 75 {1.45 g, 
2.29 mmol) stirring at room temperature in 

20 dichloromethane (50 mL) was added triflouroacetic acid 
(15 mL) . After 3 hours, the mixture was concentrated 
and the material treated with excess aqueous sodium 
bicarbonate. The aqueous mixture was extracted with 
ethyl acetate and the combined organic extracts 

25 concentrate. The resulting residue was purified by flash 



15 



Tftrmnple 35 
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chromatography (silica g 1, chlorof orm/methanol) to 
provid 1-55 g of the d sir d product: ESMS: (M+H)* 
523.3. The isomeric mixture (3.44 g) was separated as 
previously described in Example 7 to provide 0.98 g of 
5 pure isomer 1 (t R = 7.94 min) and 0.81 g of isomer 2 (t R = 
10.57 min). For isomer 2 f 0.80 g (1.53 mmol) was 
dissolved in ethyl acetate /methanol and treated with a 
saturated solution of hydrochloric acid in diethyl ether. 
The resulting mixture was concentrated to provide 0.90 g 
10 (92%) of the desired product as a light tan solid: ESMS: 
(M+H)* 523.4, 524.5. *H NMR was consistent with product. 
Anal. Calcd. for C 28 H35N 6 0 3 F-3 .25 HCl: C, 52.46; H, 6.01; 
N, 13.11. Found: C, 52.49; H, 6.23; N, 11.80. 

15 Preparation 75 



a Parr apparatus. After reduction was complete, the 
catalyst was removed by filtration through celite and the 
amine/ tetrahydrofuran solution was immediately combined 
with l,3-dicyclohexylcarbodiimide(1.41 g, 6.85 mmol), 1- 
25 hydroxybenzotriazole mono-hydrate (0.93 g, 6.85 mmol), 
the pr duct of Preparation lj (2.60 g, 6.84 mmol) and 




20 



The product of Preparation 74 (2.00 g, 6.85 mmol) was 
combined with 10% palladium/ carbon (1.80 g) and 
palladium/black (0.20 g) in tetrahydrofuran 75 mL) and 
the mixture shaken under hydrogen atmosphere (39 psi) in 
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additional tetrahydrofuran (75 raL) . After stirring 
overnight at ambient temperature, the mixture was 
concentrated and the residue slurried in ethyl acetate. 
The filtrate was concentrated and the residue purified by 
5 flash chromatography (silica gel, chlorof orm/methanol) to 
provide 3.65 g (85%) of the desired product as a tan 
solid: ESMS: (M+H)* 625.4. X H NMR was consistent with 
product. Anal. Calcd. for C 32 E4iN 6 O 6 0.03 chloroform: C, 
61.17; H, 6.60; N, 13.34. Found: C, 61.25; H, 6.90; N, 
10 12.69. 



To a solution of the product of Preparation 75 (3.30 g, 
5.3 mmol) stirring in dichlorome thane (30 mL) at room 

15 temperature was added triflouroacetic acid (10 m) . After 
3 h, the mixture was concentrated and the residue treated 
with excess aqueous sodium bicarbonate. The resulting 
mixture was extracted with ethyl acetate and the combined 
organic extracts were washed with IN aqueous sodium 

20 hydroxide, dried over sodium sulfate, and concentrated. 
The residue was purified by flash chromatography (silica 
gel, chlorof orm/methanol) to provide 1.40 g (51%) of the 
d sired product as a light tan solid: ESMS: (M+H) * 525.3. 
X H NMR was consistent with product. Axial. Calcd. for 

25 C27H33N6O4F I.3 methanol: C, 60.03; H, 6.80; N, 14.84. 
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Found: C, 60.19; H, 6.81; N, 14.56. The isomeric 
mixture (3.20 g) was separated as previously described in 
Example 7 to give 1.57 g of isomer 1 (t R = 7.57 min) and 
0.88 g of isomer 2 (t R = 10.43 min). For isomer 2, 0.88 g 
5 (1.68 mmol) was dissolved in ethyl acetate and treated 
with a saturated solution of hydrochloric acid in diethyl 
ether. The resulting mixture was concentrated, washed 
with diethyl ether to give 0.97 g of the desired product: 
ESMS: (M+H) * 525. 4 , 526.7. *H NMR was consistent with 
10 product. Anal. Calcd. for C25H33N6O4F" 2,75 HC1: C, 51.73; 
H, 6.07; N, 13.41. Found: C, 51.62; H, 5.74; N, 13.34. 



15 Reaction of 4-ethoxyphenylacetic acid (23.5 g, 130 mmol) 
and p-toluenesulfonic acid (4.0 g, 21 mmol) in absolute 
ethanol (150 mL) as described in Preparation 1 gave 23.2 
g (86%) of the desired product as a colorless oil: 1 H-NMR 
(d, EMSO) 1.17 (t, J = 7.2 Hz, 3H) , 1.31 (t, J = 7.2 Hz, 

20 3H), 3.56 (s, 2H) , 3.99 (q, J = 7.2 Hz, 2H> , 4.05 (q, J = 
7.2 Hz, 2H>, 6.85 (d, J = 8.7 Hz, 2H) , 7.14 (d, J = 8.7 
Hz, 2H); MS (ion spray) 209 (M+l) ; Anal. Calc'd for 
Ci 2 Hi60 3 : C, 69.21; H, 7.74. Found: C, 68.91; H, 7.55. 



Preparation 76 
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Preparation 77 



10 



15 




To a solution of the product of Preparation 76 (53 g, 255 
mmol) stirring in carbon tetrachloride (600 mL) at room 
temperature was added 46.6 g (262 mmol) of N- 
bromosuccinimide and 3.0 g (18.3 mmol) of 2,2'-azobis(2- 
methylpropionitrile) . The resulting reaction mixture was 
heated to reflux. After 3.5 h, the solution was cooled 
to room temperature, filtered and concentrated. The 
resulting oil was chromatographed on silica gel using 
chloroform as eluant to afford 70.9 g (97%) of the 
desired product as a colorless oil: l H-NMR (d, DMSO) 1.17 
(t, J = 7.2 Hz, 3H), 1.25-1.35 (m, 3H) , 4.00-4.10 (m, 
2H), 4.13-4.25 (m, 2H) , 5.86 (s, 1H) , 6.92 (d, J = 8.7 
Hz, 2H), 7.47 (d, J = 9.0 Hz, 2H) ; MS (FD) 287, 289 (M+) . 

Preparation 78 




Reaction of the product of Preparation 77 (11.4 g, 40 
mmol), 4-nitroimidazole (4.5 g, 40 mmol) and potassium 
20 carbonate (16.6 g, 120 mmol) in dimethyl formamide (100 
mL) as described in Preparation 3 gave 5.47 g (43%) of 
the desired product as a y llow oil: l H-NMR (d, DMSO) 1.18 
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(t, J = 7.2 Hz, 3H), 1.29 (t, J = 7.2 Hz, 3HJ , 4.03 (q, J 
= 7.2 Hz, 2H) , 4.23 (g, J = 7.2 Hz, 2H) , 6.54 (s, 1H) , 
6.70 (d, J = 8.7 Hz, 2H) , 7.42 (d. J = 8.7_Hz, 2H) , 7.90 

(s, 1H), 8.34 (6, 1H); MS (ion spray) 320.2 (M+l); Anal. 
5 Calc'd for CisHnNaOs: C, 56.42; H, 5.37; N, 13.16. Found: 
C, 56.29; H, 5.17; N, 13.15. 



10 Reduction of the product of Preparation 78 (9.6 g, 30 
iranol) with 10% palladium on carbon (7.0 g) in 
tetrahydrofuran (100 mL) followed by coupling with the 
product of Preparation Id (11.5 g, 30 mmol), 1- 



15 dimethylaminopropyl)-3-ethylcarbodiimide (6.8 g, 33 mmol) 
as described in Preparation 4 gave 9.9 g (50%) of the 
desired product as a tan foam: 1 H-NMR (d, DMSO) 1.17 (t, J 
= 7.2 Hz, 3H), 1.25-1.40 (m, 18H) , 3.58 (m. 1H) , 3.70 (m, 
1H), 4.02 (q, J = 7.2 Hz, 2H), 4.20 (q, J = 7.2 Hz, 2H) , 

20 4.44 (d, J = 3.4 Hz, 2H) , 4.60 (m, 1H) , 6.33 (s, 1H) , 
6.95 (d, J = 8.7 Hz, 2H), 7.15-7.35 (m, 9H) , 7.43 (m, 
1H), 7.51 (m, 1H), 10.2 (br s, 1H) ; MS (ion spray) 652.4 
(M+l); Anal. Calc'd for C34H45N5OB: C, 62.66; H, 6.96; N, 
10.74. Found: C, 62.92; H. 7.00; N, 10198. 



Preparation 79 




hydroxybenzotriazole (4.5 g, 33 mmol) and 1- (3- 



SUBSTm/TE SHEET (RULE 28) 



PCT/US9MB5B 

WO 00/10565 

-197- 



Preparatioa 80 
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Reaction of the product of Preparation 80 (9.7 g, 15.0 
mmol) and lithium hydroxide (0.42 g, 18.0 mmol) in 
5 dioxane (200 zoL) and water (100 mL) as described in 

Preparation 5 gave 9.4 g (100%) of the desired product as 
a tan foam: 1 H-NMR (d, DMSO) 1.25-1.40 (m. 18H) , 3.60 (m, 
1H), 3.68 (m, 1H), 4.02 (g, J = 7.2 Hz. 2H) , 4.44 (d, J = 
3.0 Hz, 2H), 4.60 (m, 1H) , 6.19 (m, 1H) , 6.95 (d, J « 8.7 
10 Hz, 2H), 7.28-7.35 (m, 9H) . 7.40 (m, 1H) , 7.51 (s, 1H) , 
10.2 (br s. 1H), 13.5 (br s, IB) ; MS (ion spray) 624.5 
(M+l); Anal. Calc'd for C 43 H4iN s Oe: C, 61.62; H, 6.63; N, 
11.23. Found: C, 61.58; H, 6.92; N, 10.99. 
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Reaction of the pr duct of Preparation 80 (7.43 g, 12.0 
mmol), 4-methylpiperidine (1.42 mL, 12.0 mmol), 1- 
hydroxybenzotriazole (1.78 g, 13.2 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (2.72 g, 13.2 
5 mmol) in dimethyl formamide (100 mL) as described in 

Preparation 6 gave 6.4 g (76%) of the desired product as 
a tan foam: X H-NMR <d, DMSO) 0.74 (d, J = 6.4 Hz, 1.5 H) , 
0.87 (d, J = 6.0 Hz, 1.5H), 1.05 (m, 1H) , 1.25-1.40 (m, 
18H), 1.50-1.70 <m, 3H), 2.55-2.70 (m, 2H) , 3.00 (m, 1H) / 

10 3.57 (m, 1H), 3.65-3.85 (m, 2H) , 4.00-4.20 (m, 2H) , 4.38 
(m, 1H), 4.44 (d, J = 3.4 Hz, 2H> , 4.60 (m,.lH), 6.61 (d, 
J = 12.0 Hz, 1H), 6.95-7.00 (m, 2H) , 7.15-7.20 (m, 2H) , 
7.20-7.45 (m, 9H) , 10.15 (br s, 1H) ; MS (ion spray) 705.5 
(M+l); Anal. Calc'd for C^^sOn C, 64.75; H, 7.44; N, 

15 11.92. Found: C, 64.59; H, 7.21; N, 11.87. 



Reaction of the product of Preparation 81 (6.4, 9.1 mmol) 
20 and trifluoroacetic acid (10 mL) in dichloromethane (25 

mL) as described in Example 1 gave 4.71 g (77%) of the 

desired mixture of diastereomers as a tan foam. 

Resolution of the diastereomers (2.4 g) by HPLC (Kromsil 

CHI-DMP chiral stationary phase, 3 A 
25 alcohol /dime thylethylamine /heptane) provided 200 mg (8 %) 

of isomer 1 and 0.8 g (31 %) of isomer 2, both isolat d 
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as whit solids after acidification with hydr chloric 
acid as described in Example 7: 

Example 37. (Isomer 1) 1 H-NMR (d, DHSO) 0.74 (d. J = 6.4 
Hz, 1.5K), 0.88 (d, J = 6.0 Hz, 1.5H), 1.20 (m, 1H) , 1.31 
5 (t, J = 6.8 Hz, 3H), 1.45-1.70 (m, 8H) , 2.60-2.70 (m, 
2H), 3.05 (m, 1H) , 3.65-3.80 (m. 3H) , 4.00-4.20 (m, 3H) . 
4.37 (m, 1H), 4.52 (s, 2H) , 4.75 <m, 1H) , 6.80 (d, J = 
13.2 Hz, 1H), 6.95-7.05 (m, 2H) , 7.25-7.40 (m, 9H) , 7.92 
(br s, 1H), 8.20-8.30 (m, 3H) , 8.53 (d, J = 7.2 Hz, 1H) , 

10 10.9 (br s, 1H); t R = 9.17 min; MS (ion spray) 605 (M+l); 
Anal. Calc'd for C 3 3H44N S (V2HC1-0.1 CHC13 : C, 58.45; H, 
6.74; N, 12.74. Found: C, 58.64; H, 6.77; N, 12.36. 
Example 38. (Xsonz 2) 1 H-NMR (d, DMSO) 0.74 (d, J = 6.4 
Hz, 1.5H), 0.88 (d, J= 6.0Hz, 1.5H), 1.20 (m, 1H), 1.31 

15 (t, J = 6.8 Hz, 3H) , 1.45-1.70 (in, 8H) , 2.60-2.70 (m. 

2H), 3.05 (m, 1H) , 3.65-3.80 (m, 3H) , 4.00-4.20 (m, 3H) , 
4.37 (m, 1H), 4.52 (s, 2H) , 4.75 (m, 1H) , 6.80 (d, J= 
13.2 Hz, 1H), 6.95-7.05 (m, 2H) , 7.25-7.40 (m, 9H) , 7.92 
(br s, 1H), 8.20-8.30 (m, 3H) , 8.53 (d, J = 7.2 Hz, 1H) , 

20 10.9 (br s, 1H); t„ = 12.68 min; MS (ion spray) 605 (M+l); 
Anal. Calc'd for C 33 H44N 6 0 5 HC1: C, 59.35; H, 6.85; N, 
12.98. Found: C, 59.62; H. 7.01; N, 12.71. 



25 Reaction of the product of Preparation 80 (0.9 g, 1.5 
mmol), dimethylamine hydr chloride (0.13 g, 1.5 mmol), 
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triethylaioine (0.23 mL, 1.65 mmol), 1- 
hydroxybenz triazole (0.23 g, 1.65 mmol) and l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.34 g, 1.65 
mmol) in dimethyl formamide (50 mL) as described in 
5 Preparation 6 gave 0.46 g (47%) of the desired product as 
a tan foam: ^-NMR (d, DMSO) 1.25-1.35 (m, 18H) , 2.90 (m, 
6H), 3.57 (m, 1H) , 3.67 (m, 1H) , 4.03 (q, J = 7.2 Hz, 
2H), 4.43-4.47 <m, 2H) , 4.57 (m, 1H) , 6.55 (m f 1H) , 6.97 
(d, J = 8.7 Hz, 2H), 7.15-7.45 (xn, 11H) , 10.16 (br s, 
10 1H); MS (ion spray) 651.4 (M+l) ; Anal. Calc'd for 

C34H46N60 7 : C, 62.75; H, 7.13; N, 12.91. Found: C, 62.55; 
H, 6.84; N, 12.84. 



15 Reaction of the product of Preparation 82 (0.44 g, 0.68 
mmol) and trifluoroacetic acid (2 mL) in dichlorome thane 
(6 mL) as described in Example 1 gave 0.19 g (45%) of the 
desired product as a tan foam. Resolution of the 
diastereomers (90 mg, 0.14 mmol) by HPLC (Kromsil CHI-EMP 

20 chiral stationary phase, 3A alcohol/ dimethyl e thy lamine 

/heptane) provided 50 mg (50 %) of isomer 1 and 27 mg (27 
%) of isomer 2, both isolated as white solids after 
acidification with hydrochloric acid as described in 
Example 7: 

25 Example 39. (isomer 1): ^-NMR (d, DMSO) 1.32 (t, J = 6.8 
Hz, 3H), 1.50 (s, 6H), 2.86 (s, 3H) , 2.90 (s, 3H) , 3.70- 



BaampleB 39 and 40 
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3.80 (m, 2H), 4.03 (q, J = 7.2 Hz. 2H) , 4.52 (s, 2H) . 
4.75 (m, 1H), 6.76 (s, 1H) , 7.00 (d, J - 8.7 Hz. 2H) . 
7.25-7.40 (m, 9H) . 8.06 (m. 1H), 8.20-8.30 <m, 3H) . 8.52- 
8.60 (m. 1H), 11.00 (br s, 1H) ; t K = 7.70 min; MS (high 
5 res) calc'd for C 39 H39N 6 0 5 : 551.2982. Found: 551.2987. 
Anal. Calc'd for C 39 H 38 N605'2 . 3 HC1" 0.3 ethyl acetate: C, 
54.88; H, 6.51; N, 12.72. Found: C, 54.70; H, 6.49; N, 
12.43. 

Example 40. (iaomar 2): 1 H-NMR (d, EMSO) 1.32 (t, J = 6.8 
10 Hz, 3H), 1.50 (s, 6H), 2.86 (s, 3H) . 2.90 (s, 3H) , 3.70- 
3.80 (m, 2H), 4.03 (q, J = 7.2 Hz, 2H) , 4.52 (s, 2H) , 
4.75 (m, 1H), 6.76 (s, 1H) . .7.00 (d, . J = 8.7 Ez, 2H) , 
7.25-7.40 (m, 9H) , 8.06 (m, 1H) , 8.20-8.30 (m, 3H) , 8.52- 
8.60 (m, 1H), 11.00 (br s, 1H) ; t R = 9.09 min; MS (high 
15 res) calc'd for C 29 H 39 N 6 O s : 551.2982. Found: 551.2976. 
Anal. Calc'd for C 2 9H38N6O5'2.HCl-0.3 ethyl acetate: C, 
55.18; H, 6.53; N, 12.79. Found: C, 55.01; H, 6.33; N, 
12.54. 



hydroxybenzotriazole (0.23 g, 1.65 mmol) and 1- (3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.34 g, 1.6S 
25 mmol) in dimethyl f ormamide (40 mL) as described in 

Preparation 6 gave 0.7 g (74%) of the desired product as 



Preparation 83 
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Reaction of the product of Preparation 80 (0.9 g, 1.5 
mmol), pyrrolidine (0.13 mL, 1.5 mmol), 1- 
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a tan foam: 1 H-NMR (d, DMSO) 1.25-1.40 (m, 18H) , 1.70-1.90 
(m, 4H), 2.95 (m, 1H) , 3.30-3.40 (in, 2H) , 3.55-3.70 (m, 
. 3H), 4.03 (q, J = 7.2 Hz, 2H) , 4.44 (d, J = 3.4 Hz, 2H) , 
4.57 (m, 1H), 6.34 (s, 1H) , 6.97 (d, J = 8.7 Hz, 2H) , 
5 7.20-7.35 (m, 9H) . 7.40-7.45 (m, 2H) , 10.15 (br s, 1H) ; 
MS (ion spray) 677.6 (M+l) ; Anal. Calc'd for 
C36H48N6O7 0.2H20: C, 63.55; H. 7.17; N, 12.35. Found: C, 
63.32; H, 6.96; N, 12.24. 

10 Example 41 



(6 mL) as described in Example 1 gave 0.36 g (64%) of 
15 the desired product as a mixture of isomers: J H-NMR (d, 
DMSO) 1.32 (t, J = 6.8 Hz, 3H) , 1.45-1.60 (m, 6H) , 1.65- 
1.90 (m, 4H), 2.90 (m, 1H) , 3.25-3.45 (m, 2H) , 3.65-3.75 
(m, 3H). 4.02 (q, J = 6.8 Hz, 2H) , 4.45-4.55 <m, 2H) , 
4.70-4.80 (m. 1H) , 6.54 (s, 1H) . 6.98 (d, J = 8.7 Hz, 
20 2H), 7.20-7.40 <m, 9H) , 8.05 (m, 1H) , 8.20-8.30 (m, 3H) , 
8.54 (d, J = 7.2 Hz, 1H) , 10.95 (br s. 1H) ; MS (high res) 
calc'd for C31H41N6O5: 577.3138. Found: 577.3132. Anal. 
Calc'd for CaiH^Os ^HCl: C, 57.32; H, 6.52; N, 12.94. 
Found: C, 57.46; H, 6.59; M, 12.91. 




Reaction of the product of Preparation 83 (0.59 g, 0.9 
xnmol) and trifluoroacetic acid (2 mL) in dichloromethane 
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Reaction of 4-butyloxyphenylacetic acid (10.0 g, 46 mmol) 
and p-toluenesulfonic acid (2.5 g, 13 mmol) in absolute 
5 ethanol (100 mL) as described in Preparation 1 gave 

11.04 g (98%) of the desired product as a colorless oil: 
^-NMR (d, DMSO) 0.94 (t, J = 7.4 Hz, 3H> , 1.18 (t, J = 
7.0 Hz, 3H), 1.40-1.50 (m, 2H) , 1.60-1.80 (m, 2H) , 3.57 
(s, 2H), 3.93 (q, J * 6.5 Hz, 2H) , 4.08 (q, J = 7.3 Hz, 
10 2H), 6.86 (d, J = 8.4 Hz, 2H) , 7.15 (d, J = 8.4 Hz, 2H) ; 
MS (ion spray) 237 (M+l) ; Anal. Calc'd for C14H20O3: C, 
71.16; H, 8.53. Found: C, 71.33; H, 8.55. 



To a solution of the product of Preparation 84, 6.0 g (25 
xnmol) in 100 mL of carbon tetrachloride was added 4.7 g 
(25.8 mmol) of N-bromosuccinimide and 0.6 g of 2,2'- 
azobis (2-methylpropionitrile) . The reaction mixture was 
20 heated to reflux. After 3.5 h, the mixture was cooled to 
room temperature, filtered and concentrated. The 
resulting oil was purified by flash chromatography 
(silica gel, 3% methanol /chloroform) to proved 6.9 g 



Preparation 85 
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(88%) of the desired pr duct as a colorless oil: ^-NMR 
(d, DMSO) 0.93 (t, J = 7.35 H, 3H) , 1.20 (t, J * 7.2 Hz, 
3H), 1.40-1.50 (m, 2H), 1.60-1.80 (m, 2H) , 3.95-4.05 (m, 
2H), 4.10-4.15 (m, 2H) . 5.87 (s, 1H) , 6.93 (d, J * 8.7 
5 Hz. 2H). 7.45 (d. J = 8.7 Hz, 2H) ; MS (FD) 314, 316 (M+) ; 
Anal. Calc'd for Ci4Hi 9 BrO3 0.5CHCl 3 : C, 52.54; H, 5.98. 
Found: C, 52.35; H, 5.84. 



Reaction of the product of Preparation 85(5.82 g, 19.0 
xranol) , 4-nitroimidazole (2.1 g, 19.0 mmol) and potassium 
carbonate (8.0 g, 57 mmol) in dimethyl fonnamide (150 mL) 
as described in Preparation 3 gave 3.5 g (53%) of the 



15 desired product as a yellow oil: 1 H-NMR (d, DMSO) 0.93 

(t, J = 7.3 Hz, 3H), 1.19 (t, J = 7.0 Hz, 3H) . 1.35-1.50 
(m, 2H). 1.60-1.80 (m, 2H) . 3.92-4.06 (m, 2H) , 4.20-4.30" 
(m, 2H), 6.56 (s, 1H) , 6.99 (d, J = 8.6 Hz, 2H) , 7.44 (d, 
J = 8.6 Hz, 2H), 7.92 (s, 1H) . 8.37 (s, 1H) ; MS (ion 

20 spray) 348.3 (M+l); Anal. Calc'd for C 17 H 2 iN30 5 : C, 58.78; 
H, 6.09; N. 12.10. Found: C, 59.08; H, 6.21; N. 12.19. 



Preparation 86 
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Prepaxation 87 




Reduction of the product of Preparation 86 (1.5 g, 4.3 
romol) with 10% palladium on carbon (0.8g) in 
5 tetrahydrofuran (40 xnL) followed by coupling with the 
product of Preparation Id (1.64 g, 4.3 nsnol), 1- 
hydroxybenzotriazole (0.7 g, 4.7 mmol) and 1- ( 3- 
dimethylaminopropyl) -3-ethylcaxbodiimide (1.04 g, 4.7 
mmol) as described in Preparation 4 gave 1.1 g (38%) of 

10 the desired product as a tan foam: hl-NMR (d, DMSO) 0.92 
(t. J = 7.5 Hz, 3H), 1.18 (t, J = 7.2 Hz. 3H) , 1.25-1.40 
(m, 15H). 1.40-1.50 (m, 2H) , 1.60-1.75 (m, 2H) , 3.60 (m, 
1H), 3.70 (m, 1H), 3.95-4.00 (u, 2H) , 4.20-4.25 (m, 2H) . 
4.45-4.48 (m, 2H) , 4.57 (m, 1H) , 6.35 (s, 1H) , 6.97 (t, J 

15 = 9.0 HZ, 2H), 7.15-7.35 (m, 9H) , 7.40 (m, 1H) , 7.50 (s, 
1H), 10.20 (br s, 1H); MS (ion spray) 680.5 (M+l); Anal. 
Calc'd for CjsH^Oe: C, 63.61; H, 7.27; N, 10.30. Found: 
C, 63.53; H, 6.99; N, 10.54. 
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Reaction of the product of Preparation 87 (1.1 g, 1.6 
mmol) and lithium hydroxide (0.5 g, 1.92 mmol) in dioxane 
5 (50 mL) and water (25 mL) as described in Preparation 5 
gave 1.04 g (100%) of the desired product as a tan foam: 
X H-NMR (d) DMSO) 0.95 (t. J = 7.5 Hz. 3H) , 1.25-1.35 (m, 
15H), 1.35-1.50 (m, 2H) , 1.65-1.75 (m, 2H) . 3.57 (m, 1H) , 
3.65 (m, 1H), 3.95 (t, J ■ 6.4 Hz, 2H) , 4.57 (m, 1H) , 
10 6.19 (d, J = 1.5 Hz, 2H), 6.20 (s, 1H) , 6.96 (d, J = 8.7 
Hz, 2H), 7.10-7.35 (m, 9H) , 7.40 (m, 1H) , 7.50 (s, 1H) , 
10.20 (br s, 1H), 13.45. (br s, 1H) ; MS (ion spray) 652.5 
(M+l); Anal. Calc'd for CojH^Oe: C. 62.66; H, 6.96; N, 
10.75. Pound: C, 62.45; H, 7.07; N, 10.72. 

15 
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Reaction of the pr duct of Preparation 88 (1.0 g, 1.6 
mmol), 4-methylpiperidine (0.19 mL, 1.6 mmol), 1- 
hydroxybenzotriazole (0.24 g, 1.8 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiixnide (0.35 g, 1.8 
5 xnmol) in dime thy lformamide (60 mL) as described in 

Preparation 6 gave 0.57 g (48%) of the desired product 
as a tan foam: J H-NMR (d, DMSO) 0.75 (d, J = 6.0 Hz, 1H) , 
0.85-0.95 <m, 6H) , 1.25-1.40 (n, 15H) , 1.40-1.75 (m, 7H) , 
2.55-2.75 (m, 2H) , 3.00 (m, 1H) , 3.55 (m. 1H) , 3.60-3.85 

10 (m, 2H), 3.95-4.00 (m, 2H) , 4.60 (m, 1H) , 4.85-4.98 (m, 
3H), 6.97 (d, J = 8.7 Hz, 1H) ( 6.90-7.00 (m, 2H) , 7.15 
<m, 1H), 7.20-7.45 (m, 10H) , 10.15 (br s, 1H) ; MS (ion 
spray) 733.5 (M+l); Anal. Calc'd for CaoHssNeO?: C, 65.55; 
H, 7.70; N, 11.47. Found: C, 65.44; H, 7.49; N, 11.59. 

15 Examples 42 and 43 




Reaction of the product of Preparation 89 (0.55 g, 0.75 
mmol) and trif luoroacetic acid (2 mL) in dichl or ome thane 
(6 mL) as described in Example 1 gave 0.4 g (75%) of the 

20 desired product as a mixture diastereomers. This material 
was resolved by HPLC (Kromsil CHI-DMP chiral stationary 
phase, 3 A alcohol /dimethylethylamine /heptane) to provide 
the desired diastereomers, both isolated as white solids 
aft r acidification with hydrochloric acid as described 

25 in Exampl 7: 
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Euaple 42. (isonar 1): ^-NMR (d, DMSO) 0.75 (d, J = 6.4 
Hz, 1H), 0.85-1.00 (m, 5H) , 1.25-1.40 (in, 2H) , 1.40-1.50 
(m, 2H), 1.50-1.60 (m, 6H) , 1.60-1.75 (m, 4H) , 2.60=2.70 
(in, 2H), 3.00 (m, 1H) , 3.60-3.75 (m, 3H) . 3.95-4.00 (m. 
5 2H), 4.52 (s, 2H), 4.75 (m, 1H) , 4.88 (m, 1H) , 6.89 (d, J 
= 14 Hz, 1H), 7.00-7.05 (m, 2H) , 7.20-7.40 (m, 9H) , 8.10 
(m, 1H), 8.20-8.30 (m, 3H) , 8.60 (m, 1H) , 11.02 (br s, 
1H) ; t R = 5.90 min; MS (high res) calc'd for C 3S H 49 N 6 05: 
633.3764. Found: 633.3768. Anal. Calc'd for 
10 C35H48N60s-2.3HCl: C, 58.66; H. 7.07; N, 11.73. Found: C, 
58.59; H, 6.99; N, 11.46. 

Example 43. (isomer 2): 1 H-NMR (d, DMSO) 0.75 (d, J = 6.4 
Hz, 1H), 0.85-1.00 (m, 5H) , 1.25-1.40 (m, 2H) , 1.40-1.50 
(m, 2H), 1.50-1.60 (m, 6H) , 1.60-1.75 (in, 4H) , 2.60=2.70 

15 (m, 2H), 3.00 (m, 1H) , 3.60-3.75 <m, 3H) , 3.95-4.00 (in, 
2H). 4.52 (s, 2H), 4.75 (in, 1H) , 4.88 (m, 1H) , 6.89 (d. J 
= 14 Hz, 1H), 7.00-7.05 (m, 2H) , 7.20-7.40 (m, 9H) , 8.10 
(m, 1H). 8.20-8.30 (m, 3H) , 8.60 (m, 1H) , 11.02 (br a, 
1H); t R = 7.47 min; MS (high res) calc'd for CasHuNeCfe: 

20 633.3764. Found: 633.3762. Anal. Calc'd for 

C3sH49N 6 0s-HCl: C, 59.57; H, 7.14; N, 11.91. Found: C, 
59.74; H, 7.30; N, 11.72. 



Reaction of 4-phenoxyphenylacetic acid (25.0 g, 110 mmol) 
and p-toluenesulfonic acid (5.0 g, 26 mmol) in absolute, 
ethanol (150 mL) as in described in Preparation 1 gave 
27.6 g (98%) of the desired product as a yellow oil: *H- 



Preparafcicn 90 
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NMR (d, DMSO) 1.18 (t, J = 7.2 Hz, 3H) , 3.64 (s, 2B) . 
4.08 (q, J = 7.2 Ha, 2H) . 6.90-7.00 (m, 4H) , 7.13 <t, J = 
7.5 Hz, 1H), 7.23 (d, J = 8.7 Hz, 2H) , 7.40 (t. J - 5.7 
Hz, 2H) ; MS (ion spray) 257.2 (M+l) ; Anal. Calc'd for 
5 C 15 H 16 0 3 : C, 74.98; H, 6.29. Pound: C, 74.88; H, 6.31. 



Preparation 91 




Reaction of the product of Preparation 90 (10.0 g, 39.0 
10 mmol), N-bromosuccinimide (7.2 g, 40.2 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (40 mL) as described in 
Preparation 2 gave 11.9 g (92%) of the desired product 
as a colorless oil: 1 H-NMR (d, DMSO) 1.21 (t, J «= 7.3 Hz, 
3H), 4.15-4.30 (m, 2H) , 5.94 (s, 1H) , 6.95-7.15 (m, 4H) , 
15 7.20 (in, 1H), 7.40-7.50 (m, 2H) , 7.52-7.70 (m, 2H) ; MS 
(FD) 334, 336 <M+) ; Anal. Calc'd for Ci6H x5 BrO3 0.05CHCl3: 
C. 56.51; H. 4.45. Found: C, 56.85; H, 4.27. 

Preparation 92 



o" 



20 




Reaction of the product of Preparation 91 (10 ,9 g, 33.0 
mmol), 4-nitroimidazole (4*5 g, 39.6 mmol) and potassium 
carbonat (13.4 g, 99.0 mmol) in dimethylf ormamid (150 
mL) as described in Preparation 3 gave 5.92 g (49%) of 
25 the desir d product as a y How oil: 1 H-NMR (d, DMSO) 
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1.17 (t, J = 6.8 Hz, 3H) , 4.25 (q, J = 7.2 Hz, 2H) , 6.60 
(s, 1H), 7.00-7.10 (m, 4H), 7.17 (t, J = 7.2 Hz, 1H), 
7.43 (t, J = 6.0 Hz, 2H), 7.53 (d, J = 6.8 Hz, 2H) , 7.94 
(s, 1H), 8.41 (s, 1H); MS (ion spray) 366.2 (M+l) ; Anal. 
5 Calc'd for C 19 Hi7N 3 (V0.15CHC13: C, 59.30; H, 4.49; N, 
10.91. Found: C, 59.55; H, 4.73; N, 10.97. 



10 Reaction of the product of Preparation 92 (1.58 (4.3 
xnmol) with 10% palladium on carbon (0.8 g) in 
tetrahydrofuran (70 mL) followed by coupling with the 
product of Preparation Id (1.64 g, 4.3 mmol) , 1- 
hydroxybenzotriazole (0.7 g, 4.7 mmol) and l-(3- 

15 dimethylaminopropyl)-3-ethylcarbodiimide (1.04 g, 4.7 

mmol) as described in Preparation 4 gave 1.92 g (62%) of 
the desired product as a tan foam: J H-NMR (d, DMSO) 1.20 
(t, J = 7.2 Hz, 3H), 1.25-1.35 (m, 15H) , 3.57 (m, 1H) , 
3.70 (m, 1H), 4.25 (q, J = 7.2 Hz, 2H) , 4.45-4.47 (m, 

20 2H), 4.60 (m, 1H), 6.43 (s, 1H) , 7.00-7.10 (m, 4H) , 7.20 
(m, 1H), 7.25-7.35 (m, 6H) , 7.35-7.45 (m, 6H) , 7.55 (s, 
1H), 10.20 (br s, 1H); MS (ion spray) 700.7 (M+l); Anal. 
Calc'd for C38H45N5O8: C, 65.22; H, 6.48; N, 10.01. Found: 
C, 65.12; H, 6.43; N, 9.87. 



Preparation 93 




25 
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Preparation 94 




Reaction of the product of Preparation 93 (1.72 g, 2.5 
mmol) and lithium hydroxide (0.07 g, 3.0 mmol) in dioxane 
5 (50 mL) and water (25 mL) as described in Preparation 5 
gave 1.6B g (100%) of the desired product as a tan foam: 
X H-NMR (d. EKSO) 1.25-1.40 (a, 15H) , 3.60 (m, 1H) , 3.70 
(m. 1H), 4.45-4.50 (m, 2H) , 4.57 (m, 1H) , 6.25 (s, 1H) , 
7.00-7.07 (m, 4H) ( 7.15-7.35 (m, 8H) , 7.35-7.45 (a, 5H) , 
10 7.55 (s, 1H), 10.20 (br s, 1H) , 13.55 (br s, 1H) ; MS (ion 
spray) 672.6 (M+l) ; Anal. Calc'd for C 36 H4iN 5 0e: C, 64.37; 
H, 6.15; N, 10.43. Found: C. 64.56; H, 6.37; N, 10.23. 



Preparation 95 




Reaction of th product of Preparation 94 (0.45 g, 0.67 
mmol), pyrrol idin (0.07 nL, 0.67 mmol), 1- 
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hydr xybenzotfiazole (0.1 g, 0.74 mraol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.15 g, 0.74 
mmoDin dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0.22 g (45%) of the desired product 
5 as a white foam: ^-NMR (d. EMSO) 1.20-1.40 (m, 15H) , 

1.65-1.90 (m, 4H) , 3.05 (m, 1H) , 3.25-3.45 (m, 2H) , 3.55- 
3.75 (m, 3H), 4.45-4.50 (m, 2H) , 4.60(m. 1H) . 6.43 (s, 
1H). 7.05 (t, J = 8.7 Hz, 3H) , 7.20 (m, 1H) . 7.25-7.30 
(m. 7H) , 7.35-7.50 (m, 7H) , 10.20 (br s, 1H) ; MS (ion 
10 spray) 725.7 (M+l); Anal. Calc'd for CjoH^oNsCh: C, 66.28; 
H, 6.68; N. 11.59. Found: C, 66.42; H, 6.68; N. 11.59. 



Example 44 




15 Reaction of the product of Preparation 95 (0.22 g, 0.3 
mmol) and trif luoroacetic acid (2 mL) in dichlorome thane 
(6 mL) as described in Example 1 gave 0.2 g (100%) of the 
desired mixture of isomers: 1 H-NMR (d, DMSO) 1.45-1.55 (m, 
6H), 1.70-1.90 (m, 4H), 2.95 (m, 1H) , 3.25-3.45 (m, 2H) , 

20 3.50-3.90 (m, 3H) , 4.45-4.55 (m, 2H) , 4.75 (m, 1H) , 6.60 
(m, 1H). 7.00-(m, 3H) , 7.20 (m. 1H) , 7.25-7.50 (m, 12H) , 
7.98 (m, 1H) , 8.15-8.30 (m, 3H) , 8.52 (t, J = 7.6 Hz, 
1H), 10.88 (br s, 1H); MS (ion spray) 625.4 (M+l); Anal. 
Calc'd for C35H40N6CV2HCI; C, 60.26; H, 6.07; N, 12.05. 

25 Found: C, 60.02; H, 6.01; N, 11.81. 
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Preparatiom 96 




Reaction of the product of Preparation 94 (0.6 g, 0.9 
xamol), 4-methylpiperidine (0.1 mL, 0.9 mmol), 1- 
5 hydroxybenzotriazole (0.14 g, 1.0 mmol) and l-(3- 
dimethylaminopropyl) -3-etbylcarbodiimide (0.2 g, 1.0 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0.4 g (59%) of the desired product as 
a white foam: X H-NMR is consistent with structure; MS 
10 (ion spray) 753.5 (M+l) ; Anal Calc'd for C42H52N6O7: C # 

67.00; H, 6.96; N, 11.16. Found: C, 66.73; H, 6.91; N, 
11.04. 

Example 45 




15 Reaction of the product of Preparation 96 (0.34 g, 0.45 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Exasple 1 gave 0.27 g (83%) of 
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the desired mixture £ isomers as a whit solid: 1 H-NMR 
is consistent with structure; MS (high res) calc'd for 
C37H45N6O5: 653.3451. Found: 653.3446. 



Reaction of biphenylacetic acid (25.2 g, 119 imnol) and p- 
toluenesulfonic acid (3.3 g, 17 mmol) in absolute ethanol 
(250 mL) as described in Preparation 1 gave 25.4 g (89%) 
10 of the desired product as a yellow oil: a H-NMR is 

consistent with structure; MS (FD) 240.1 (M+) ; Anal. 
Calc'd for C 16 HisOa: C, 79.97; H, 6.71. Found: C, 79.75; 
H, 6.59. 



Reaction of the product of Preparation 97 (18.0 g, 75.0 
xnmol) , N-bromosuccinimide (13.7 g, 77.25 mL) and 48% HBr 

(4 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 22.56 g (94%) of the desired product 
20 as a yellow oil: 1 H-NMR is consistent with structure; MS 

(FD) 318, 320 (M+); Anal. Calc'd for 
Ci 6 Hi 5 BrO2-0.05Chydrochloric acid 3 : C, 60.21; H, 4.74. 
Found: C, 59.50; H, 4.75. 



Preparation 97 




Preparation 98 
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Preparation 99 




To a slurry of sodium hydride (2.42 g, 60.5 mmol) 
stirring in dimethyl formamide (200 mL) at room 
5 temperature was added 4-nitroimidazole (6.9 g, 60.5 
iranol). After 10 xnin, the product of Preparation 9B 
(17.62 g, 55.0 xnmol) was added. After 16 h, the reaction 
mixture was concentrated and the residue was slurried in 
ethyl acetate then filtered. The resulting oil was 

10 partitioned between ethyl acetate and water then 

extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The resulting oil 
was absorbed onto silica gel and purified by flash 

15 chromatography (silica gel, 30-50% ethyl acetate/hexanes) 
to yield 12.0 g (62%) of the desired product as a yellow 
viscous oil: X H-NMR is consistent with structure; MS (FD) 
351 <M+). 



Preparation 100 



20 




SUBSTITUTE SHEET (RULE 28) 



WO 00/10965 



-216- 



PCTAJS99/D3SXS 



Reduction of the product of Preparation 99 (2.0 g, 5.8 
mmol) under a hydrogen atmosphere with 10% palladium on 
carbon (0.8 g) and tetrahydrofuran (70 mL) followed by 
coupling with the product of Preparation Id (2.2 g, 5.8 
5 mmol), 1-hydroxybenzotriazole (0.86 g, 6.4 mmol) and 1- 
(3-dimethylaminopropyl) -3-ethylcarbodiimide (1.3 g, 6.4 
mmol) as described in Preparation 4 gave 0.7 g (18%) of 
the desired product as a tan foam: l H-NMR is consistent 
with structure; MS (FD) 683 (M+); Anal. Calc'd for 
10 C3BH45N5O7: C, 66.75; H, 6.63; N, 10.34. Found: C, 66.79; 
H, 6.48; N, 10.32. 



Preparation 101 




Reaction of the product of Preparation 100 (0.7 g, 1.0 
15 mmol) and lithium hydroxide (0.03 g, 1.2 mmol) in dioxane 
(20 mL) and water (10 mL) as described in Preparation 5 
gave 0.66 g (100%) of the desired product as a tan foam: 
^-NMR is consistent with structure; MS (FD) 656 (M+) ; 
Anal. Calc'd for CjAiNsOt: C, 65.94; H, 6.30; N, 10.68. 
20 Found: C, 65.90; H, 6.37; N, 10.42. 
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Preparation 102 




5 hydroxybenzotriazole (0.17 g, 1.2 ramol) and l-(3- 

dimethylaminopropyl) -3-ethylcarbodiimide (0.25 g, 1.2 
mmol) in dimethyl f ormamide (40 mL)as described in 
Preparation 6 gave 0.52 g (65%) of the desired product as 
a tan foam: a H-NMR is consistent with structure; MS (FD) 
10 728.4 (M+); Anal. Calc'd for C37H47F3N6O6 : C, 60.98; H, 
6.50; N, 11.53. Found: C, 61.18; H, 6.35; N, 11.44. 



Examples 46 and 47 




15 Reaction of the product of Preparation 102 (0.36 g, 0.49 
mmol) and trifluoroacetic acid (4 xnL) in dichl r me than 
(12 mL) as described in Example 1 gave 0.3 g (88%) of th 
desired mixture of isomers. Resolution f the 
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diastereomers (4 g t 3.6 mmol) by HFLC (Kromsil CHI-DMP 
chiral stationary phase, 3A alcohol/dimethylethylamine 
/heptane eluant) provided provided 0.6 (16 %) of isomer 
1 and 0.5 mg (12 %) of isomer 2 V both isolated as white 
5 solids after formation of their respective hydrochloride 
salts as described in Example 7: 

Example 46. (isomer 1). 1 H-NMR is consistent with 
structure; t R = 6.9 min; MS (ion spray) 637.4 (M+l) ; Anal. 
Calc'd for C 3 7H44N 6 (V2.5HCl: C, 61.05; H, 6.44; N f 11.54. 
10 Found: C, 60.89; H, 6.53; N, 11.25. 

Example 47. (isomer 2) r H-NMR is consistent with 
structure; t R = 9.2 min; MS (ion spray) 637.4 (M+l); Anal. 
Calc'd for C 3 7H44N 6 <V2 . 6HC1: C, 60.75; H, 6.42; N, 11.49. 
Found: C, 60.67; H, 6.63; N, 11.18. 

15 



Preparation 103 




Reaction of 3-f luorophenylacetic acid (15.0 g, 97.0 mmol) 
and p-toluenesulfonic acid (3.0 g, 16 mmol) in absolute 
20 ethanol as described in Preparation 1 gave 16.5 g (94%) 
of the desired product as a colorless oil: *H-NMR is 
consistent with structure; MS (FO) 182 (M+) ; Anal. Calc'd 
for C 10 HuFO2: C, 65.92; H, 6.09. Found: C, 64.94; H, 
5.99. 

25 Preparation 104 
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Reaction of the product of Preparation 103 (15.0 g, 82 
mmol) , N-bromosuccinimide (15.0 g, 84.5 mmol) and 48% HBr 

(4 drops) in carbon tetrachloride (80 znL) as described in 
Preparation 2 gave 19.2 g (90%) of the desired product as 
5 a colorless oil: 1 H-NMR is consistent with structure; MS 

(FD) 259, 261 (M+); Anal. Calc'd for C 10 H 1( )BrFO 2 : C, 46.00; 
H, 3.86. Found: C, 45.71; H, 3.90. 



Preparation 105 

/ 



10 




Reaction of the product of Preparation 104 (15.0 g, 58.0 
mmol), 4-nitroimidazole (7.8 g, 63.8 mmol) and sodium 
hydride ((2.8 g, 63.8 mmol) in dime thy If orxnamide (200 mL) 
as in desribed in Preparation 3 gave 11.13 g (65%) of the 
15 desired product as a yellow oil: X H-NMR is consistent 
with structure; MS (FD) 293 <M+); Anal. Calc'd for 
Ci 3 H 12 FN 3 0 4 : C, 53.24; H, 4.12; N, 14.33. Found: C, 53.12; 
H, 4.22; N, 14.47. 
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Preparation 106 




Reaction of the product of Preparation 105 (1.7 g, 5.8 
mmol) with 10% palladium on carbon (0.7 g) in 
5 tetrahydrofuran (40 mL) under a hydrogen atmosphere 

followed by coupling with the product of Preparation Id 

(2.2 g, 5.8 mmol), 1-hydroxybenzotriazole (0.86 g, 6.4 
mmol) and 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 

(1.3 g, 6.4 mmol) as described in Preparation 4 gave 
10 2.05 g (60%) of the desired product as a yellow foam: 1 H- 
NMR is consistent with structure; MS (FD) 625 (M+) ; Anal. 
Calc'd for C32H40FN5O7: C, 61.43; H, 6.44; N, 11.19. 
Found: C, 61.28; H, 6.64; N # 11.32. 

15 Preparation 106 



Reaction of th product of Preparation 104 (0.12 g, 3.2 
mmol) and lithium hydroxid (0.09 g, 3.84 mmol) in 
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dioxane (40 mL) and water (20 mL) as described in 
Preparation 5 gave 1.91 g (100%) of the desired product 
as a tan foam: 1 H-NMR is consistent with structure; MS 
(FD) 598 (M+); Anal. Calc'd for C30H36FN5O7: C, 60.29; H, 
5 6.07; N, 11.72. Found: C, 60.21; H, 6.41; N f 11.06. 



Reaction of the product of Preparation 106 (0.7 g, 1.2 
10 mmol), 4-methylpiperidine (0.14 mL, 1.2 xnmol) , 1- 
hydroxybenzotriazole (0.18 g, 1.3 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodii2aide (0.27 g, 1.3 
mmol) in dimethyl formamide (100 mL) as described in 
Preparation 6 gave 0.52 g (64%) of the desired product 
15 as a white solid: ^-NMR is consistent with structure; MS 
(FD) 678 (M+); Anal. Calc'd for C 36 H47FN 6 06: C, 63.70; H, 
6.98; N, 12.38. Found: C, 63.62; H, 7.10; N, 12.31. 



Preparation 107 
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Egaapl 48 




2HQ 



Reaction of the product of Preparation 107 (0.51 g, 0.75 
mmol) and trif luoroacetic acid (2 mL) in dicbl or ome thane 
5 (6 mL) as described in Example 1 gave 0.24 g (49%) of the 
desired mixture of isomers as a yellow solid: 1 H-NMR is 
consistent with structure; MS (FD) 578 (M+) ; Anal. Calc'd 
for CuH 3 9FN 6 0 4 '2.7HCl: C f 54.99; H, 6.21; N, 12.41. Found: 
C, 54.97; H, 6.23; N, 12.40. 



Reaction of the product of Preparation 106 (0.7 g, 1.2 
mmol), pyrrolidine (0.1 mL, 1.2ramol), 1- 
15 hydroxybenzotriazole (0.18 g, 1.3 mmol) and l-{3- 

dimetbylaminopropyl)-3-ethylcarbodiimide (0.27 g, 1.3 
mmol) in dimethyl formamide (40 mL) as desribed in 
Preparation 6 gav 0.54 g (69%) of the desired product 



10 



Preparation 108 
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as a yellow foam: X H-NMR is c ns is tent with structure; MS 
(FD) 650 (M+); Anal. Calc'd for C 3 4H| 3 FN 6 06 0.2CHC13 : C, 
60.89; H, 6.45; N, 12.46. Found: C, 60.91; H, 6.39; N, 
12.36. 



Reaction of the product of Preparation 108 (0.4 g, 0.6 
mmol) and trifluoroacetic acid (2 xnL) in dichloromethane 
(6 mL) as desribed in Example 1 gave 0.3 g (79%) of the 
10 desired mixture of isomers as a yellow solid: 2 H-NMR is 
consistent with structure; MS (FD) 550 (M+) ; Anal. Calc'd 
for C29H 35 FN 6 (V2.2HC1: C, 55.21; H, 5.94; N, 13.32. Found: 
C, 55.07; H, 5.91; N, 12.53. 

15 Preparation 109 



Reaction of 2-f luoropheny lace tic acid (15.0 g, 97.0 mmol) 
and p-toluenesulfonic acid (2,8 g, 14.5 mmol) in absolute 
ethanol (100 mL) as described in Preparation 1 gave 17.0 
20 g (96%) of the desired product as a colorless il: a H-NMR 
is consistent with structure; MS (FD) 182 (M+) . 



5 



Example 49 
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P reparation 110 




Br 



Reaction of the product of Preparation 109 (15.0 g, 82 
mmol), N-bromosuccinimde (15.0 g, 84.5 mmol) and 48% HBr 
S (3 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 21 g (98%) of the desired product as a 
colorless oil: X H-NMR is consistent with structure; MS 
(FD) 260 (M+) . 

10 Preparation 111 



Reaction of the product of Preparation 110 (15.0 g, 58 
mmol), 4-nitroimidazole (7.8 g, 63.8 znmol) and sodium 
hydride (2.8 g, 63.8 mmol) in dimethyl f ormami de (200 mL) 
15 as described in Preparation 3 gave 11.36 g (67%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 293.1 (M+»; Anal. Calc'd for 
C13H12FN3O4: C, 53.24; H, 4.12; N, 14.33. Found: C, 53.54; 
H, 4.18; N f 14.11. 



o 




20 
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Preparation 112 




Reaction of the product of Preparation 111 (1.7 g, 5.8 
mmol) with 10% palladium on carbon (0.7 g) in 
5 tetrahydrofuran (50 mL) under a hydrogen atmosphere 

followed by coupling with the product of Preparation Id 
(2.2 g, 5.8 mmol), 1-hydroxybenzotriazole (0.86 g, 6.4 
mmol) and 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
(1.3 g, 6.4 mmol) as described in Preparation 4 gave 2.4 
10 g (67%) of the desired product as a tan foam: X H-NMR is 

consistent with structure; MS (FD) 625 (M+) ; Anal. Calc'd 
for C32H40FNSO7: C, 61.43; H, 6.44; N, 11.19. Found: C, 
61.51; H, 6.50; N, 11.34. 

15 Preparation 113 



Reaction of the product of Preparation 112 (2.35 g, 3.8 
mmol) and lithium hydroxid (0.1 g, 4.6 mmol) in dioxane 
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(40 mL) and water (20 xnL) as desribed in Preparation 5 
gave 2.27 g (100%) of the desired product as a tan foam: 
^-NMR is consistent with structure; MS (FD) 598 (M+) ; 
Anal. Calc'd for C30H36FN5O7: C, 60.29; H, 6.07; H, 11.72. 
5 Found: C, 60.08; H, 6.28; N, 11.42. 



Reaction of the product of Preparation 113 (0.7 g, 1.2 
10 mmol), 4-methylpiperidine (0.14 xnL, 1.2 mmol) , 1- 
hydroxybenzotriazole (0.18 g, 1.3 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiiinide (0.27 g, 1.3 
mmol) in dimethyl fonnamide (100 mL) as described in 
Preparation 6 gave 0.56 g (69%) of the desired product as 
15 a tan foam: a H-NMR is consistent with structure; MS (FD) 
678.2 (M+); Anal. Calc'd for C 36 H«7FN 6 06: C, 63.70; H, 
6.98; N, 12.38. Found: C, 63.44; H, 7.05; N, 12.10. 



Preparation 114 




FiKitmple 50 



20 




2HO 
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Reaction of th product of Preparation 114 (0,53 g, 0.78 
mmol) and trif luoroacetic acid (4 mL) in dichloromethane 
(12 mL) as described in Example 1 gave 0.38 g (75%) of 
the desired mixture of isomers as a yellow solid: l H-NMR 
5 is consistent with structure; MS (FD) 578 (M+) ; Anal. 

Calc'd for C 3 iH 39 FN 6 (V2.2HCl: C, 56.51; H, 6.30; N, 12.75. 
Found: C, 56.45; H, 6.10; N, 12.43. 



Reaction of the product of Preparation 113 (0.7 g, 1.2 
mmol), pyrrolidine (0.1 mL, 1.2 mmol), 1- 
hydroxybenzotriazole (0.18 g, 1.3 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.27 g, 1.3 
15 mmol) in dimethyl formaznide (100 mL) as described in 

Preparation 6 gave 0.6 g (77%) of the desired product as 
a tan foam. 1 H-NMR is consistent with structure; MS (FD) 
650 (M+); Anal. Calc'd for Cj^FNsOe: C, 62.75; H, 6.66; 
N, 12.91. Found: C, 62.53; H, 6.58; N, 12.71. 



Preparation 115 



10 




20 
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Example 51 




2HCI 



Reaction of the product of Preparation 115 (0.46 g, 0.7 
mrool) and trif luoroacetic acid (4 mL) indichlorome thane 
5 (12 mL) as described in Example 1 gave 0.44 g (100%) of 
the desired mixture of isomers as a white foam: 1 H-NMR is 
consistent with structure. MS (high res) calc'd for 
C29H 3 6FN60 4 : 551.2782. Found: C, 551.2779. Anal. Calc'd 
for C29H35FN6O4 2HCI: C, 55.86; H, 5.98; N, 13.48. Found: 
10 C, 56.09; H, 5.91; N, 13.44. 



Reaction of 3 -trif luoromethylphenylacetic acid (15.0 g, 
15 73.4 ramol) and p-toluenesulfonic acid (3 g, 15.6 mmol) in 
absolute ethanol (200 mL) as described in Preparation 1 
gave 15.6 g (93%) of the desired product as a colorless 
oil: hl-NMR is consistent with structure; MS (FD) 232 
(M+); Anal. Calc'd for CuHuFaCh: C, 56.90; H, 4.77. 
20 Found: C, 56.93; H, 4.65. 



Preparation 116 
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Preparation 117 




Reaction of the product of Preparation 116 (10.0 g, 44.0 
znmol) , N-bromosuccinimide (8.0 g, 45.3 znmol) and 48% HBr 
5 (4 drops) in carbon tetrachloride (70 mL) , as desribed in 
Preparation 2 gave 11.2 g (82%) of the desired product as 
a colorless oil: 'h-NMR is consistent with structure; MS 
<FD> 264 (M+); Anal. Calc'd for CuHaoBrF 3 02 : C, 42.47; H, 
3.24. Found: C, 42.37; H, 3.26. 

10 

Preparation 118 



o 




Reaction of the product of Preparation 117 (11.2 g, 36.0 
ramol) , 4 -nitro imidazole (4.9 g, 43.2 nmol) and sodium 

15 hydride (1.7 g, 43.2 mmol) in dime thy 1 f ormami de (180 mL) 
as described in Preparation 3 gave 6.22 g (50%) of the 
desired product as a yellow oil: X H-NMR is consistent with 
structure; MS (FD) 343.1 (M+); Anal. Calc'd for 
Ci4Hi2F 3 N30 4 : C, 48.99; H, 3.52; N, 12.24. Found: C, 48.74; 

20 H, 3.63; N, 12.06. 
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Preparation 119 




Reaction of the product of Preparation 118 (2.0 g, 5.8 
xnmol) with 10% palladium on carbon (0.6 g) in 
5 tetrahydrofuran (80 mL) under an atmosphere of hydrogen 
followed by coupling with the product of Preparation Id 
(2.2 g, 5.8 mmol), 1-hydroxybenzotriazole (0.86 g, 6.4 
mmol ) and 1- ( 3 -dimethylaminopropyl ) -3 -ethylcarbodiimide 
(1.3 g, 6.4 mmol) as described in Preparation 4 gave 
10 1.82 g (47%) of the desired product as a tan foam: ^-NMR 
is consistent with structure; MS (FD) 675.4 (M+) ; Anal. 
Calc'd for C33H40F3N5O7: C, 58.66; H, 5.97; N, 10.36. 
Found: C, 58.67; H, 5.87; N, 10.51. 

• 15 Preparation 120 




Reaction of the product of Preparation 120 (1.67 g, 2.5 
mmol) and lithium hydr xide (0.07 g, 2.8 mmol) in dioxane 
(40 mL) and water (20 mL) as d scribed in Preparation 5 
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gave 1.60 g (99%) of the desired product as a y llow 
foam: ^-NMR is consistent with structure; MS (FD) 
648 (M+); Anal. Calc'd for Cail^FjNsO?: C, 57.49; H, 5.60; 
N, 10.81. Found: C, 57.52; H. 5.62; N, 10.75. 

Preparation 121 




Reaction of the product of Preparation 120 (0.6 g, 0.93 
hydroxybenzotriazole (0.13 g, 1.02 mmol) and 1- (3-mmol) , 

10 4-methylpiperidine (0.11 mL, 0.93 mmol), 1- 

dimethylaminopropyl) -3-ethylcarbodiimide ( 0 . 12 g, 1 . 02 
mmol Jin dimethyl fonnamide (40 mL) as described in 
Preparation 6 gave 0.55 g (81%) of the desired product as 
a tan foam: 1 H-NMR is consistent with structure; MS (FD) 

15 728.9 (M+); Anal. Calc'd for C^iF^O^i C, 60.98; H, 
6.50; N, 11.53. Foxind: C, 60.81; H, 6.57; N, 11.69. 



Example 52 



2HQ 
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Reacti n of the product of Preparati n 121 (0.5 g, 0.68 
mmol) and trifluoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.33 g (69%) of the 
desired mixture of isomers as a yellow solid: 1 H-NMR is 
consistent with structure; MS (ion spray) 628.8 (M+l) ; 
Anal. Calc'd for C 32 H3 9 F 3 N 6 04*2 .3HC1: C, 53.94; H, 5.84; N, 
11.79. Found: C, 53.89; H, 5.92; N, 11.65. 



Preparation 122 




Reaction of 3-trif luoromethylphenylacetic acid (15.0 g, 
73.4 mmol) and p-toluenesulf onic acid (2.8 g, 14.5 
mmol) in absolute ethanol (200 mL) as described in 
Preparation 1 gave 16.11 g (94%) of the desired product 
as a colorless oil: 1H-NMR is consistent with structure; 
MS (FD) 232 (M+). Anal. Calc'd for CnH u F30 2 : C, 56.90; 
H, 4.77. Found: C, 56.64; H, 4.90. 



Preparation 123 




Reaction of the product of Preparation 122 (15.0 g, 65 
nnnol), N-bromosuccinimide (11.9 g, 67.0 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 17.1 g (85%) of th desired product as 
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a colorless oil: l H-NMR is consistent with structure; MS 
(FD) 311, 313 (M+) . 

Preparation 124 



o 

/ 



5 




Reaction of the product of Preparation 123 (15.0 g, 48. 0 
mmol), 4 -nitro imidazole (6.0 g, 52.8 mmol) and sodium 
hydride (2.1 g, 52.8 mmol) in dime thy If ormanri de (200 xnL) 
as described in Preparation 3 gave 12.25 g (74%) of the 
10 desired product as a yellow oil: X H-NMR is consistent with 
structure; MS (FD) 343 (M+) ; Anal. Calc'd for C 14 Hi 2 F3N 3 04 : 
C, 48.99; H, 3.52; N, 12.24. Found: C, 49.10; H, 3.58; 
H, 12.22. 

Preparation 125 




Reaction of the product of Preparation 124 (2.0 g, 5.8 
mmol) with 10% palladium on carbon (1.0 g)in 
tetrahydrofuran (60 mL) under a hydrogen atmosphere 
foil wed by coupling with the product f Preparation Id 
20 (2.2 g, 5.8 mmol), 1-hydroxybenzotriazole (0.86 g, 6.4 
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ramol) and 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
(1.3 g, 6.4 mmol) as described in Preparation 4 gave 3.16 
g (93%) of the desired product as a tan foam: a H-NMR is 
consistent with structure; MS (FD) 675.4 (M+) ; Anal. 
5 Calc'd for C33H40F3N5O7: C, 58.66; H, 5.97; N, 10.36. 
Found: C, 58.81; H, 6.04; N, 10.12. 



Reaction of the product of Preparation 125 (2.78 g, 4.1 
10 xranol) with lithium hydroxide (0.12 g, 4.9 mmol) in 
dioxane (40 mL) and water (20 mL) as described in 
Preparation 5 gave 2.6 g (98%) of the desired product as 
a yellow foam: ^-NMR is consistent with structure; MS(FD) 
648.2 (M+); Anal. Calc'd for C31H36F3N6O7: C, 57.49; H, 
15 5.60; N, 10.81. Found: C, 58.06; H, 6.14; N, 10.27. 



Preparation 126 




Preparation 127 




Reaction of the product of Preparation 126 (0.7 g, 1.1 
mmol), 4-methylpiperidine (0.13 mL, 1.1 mmol), 1- 
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hydroxybenzotriazole (0.17 g, 1.2 mmol) and l-(3- 



dimetiylaminopropyl) -3-ethylceurbodiimide (0.25 g, 1.2 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0.32 g (40%) of the desired product 
5 as a tan foam: 1 H-NMR is consistent with structure; MS 
(FD) 728 <M+); Anal. Calc'd for CavH^NeOe : C, 60.98; H, 
6.50; N, 11.53. Found: C, 60.76; H, 6.59; N, 11.36. 



10 Reaction of the product of Preparation 127 (0.3 g, 0.41 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.28 g (97%) of 
the desired mixture of isomers as a white solid: X H-NMR is 
consistent with structure; MS (FD) 628 (M+ ) ; Anal. Calc'd 

15 for C3 3 H39F3N 6 0 4 '2.2HC1: C, 54.22; H, 5.86; N, 11.85. 
Found: C, 54.33; H, 5.84; N f 11.56. 



Example 53 




Preparation 128 
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Reaction of the product of Preparation 126 (0.5 g, 0.77 
mmol) , pyrrolidine (0.07 mL, 0.77 mmol), 1- 
hydroxybenzotriazole (0.12 g, 0.85 mmol) and l-(3- 
dime thylaminopr opyl ) -3-ethylcarbodiimide (0.18 g, 0.85 
5 mmol) in dimethyl formamide (30 mL) as described in 

Preparation 6 gave 0.2 g (37%) of the desired product as 
a tan solid: ^-NMR is consistent with structure; MS (FD) 
700 (M+); Anal. Calc'd for CasHoFa^Oe'O.^fcO: C, 59.38; H, 
6.24; N, 11.87. Found: C, 59.17; H, 6.24; N, 11.87. 
10 Example 54 




2HCI 



Reaction of the product of Preparation 128 (0.2 g, 0.29 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.18 g (100%) of 
15 the desired mixture of isomers as a white solid: X H-NMR is 
consistent with structure; MS (FD) 600 (M+) . 



Preparation 129 




20 Reaction f the product of preparation 126 (0.75 g, 1.2 
mmol), dimethylamine hydrochlorid (0.1 g, 1.2 mmol), 
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tri thylamine (0.19 g, 1.3 mmol), 1-hydroxybenz triaz le 
(0.18 g, 1.3 mmol) and l-(3-dimethylaminopropyl)-3- 
ethylcarbodi imide (0.27 g, 1.3 mmol) in dime thy 1 f ormamide 
(40 mL) as described in Preparation 6 gave 0.49 g (60%) 
5 of the desired product as a tan foam: 1 H-NMR is 

consistent with structure; MS (FD) 675 (M+) ; Anal. Calc'd 
for C 3 3H4iF 3 N 6 06: C, 58.75; H, 6.13; N, 12.46. Found: C, 
58.69; H, 6.12; N, 12.28. 

10 Example 55 



Reaction of the product of Preparation 129 (0.42 g, 0.62 
mmol) and trif luoroacetic acid (2 mL) in dichlorome thane 
(6 mL) as described in Example 1 gave 0.3 g (75%) of the 
15 desired mixture of isomers as a yellow solid: 1 H-NMR is 
consistent with structure; MS (FD) 574 (M+); Anal. Calc'd 
for C a eH33F3N 6 CV2.8 HC1: C, 48.70; H, 5.33; N, 12.42. 
Found: C, 49.84; H, 5.27: N, 12.09. 
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Preparation 130 




Reaction of the product of Preparation 126 (0.5 g, 0.77 
mmol), 4- (4-f luorobenzoy 1 ) piper idine hydrochloride (0.19 
5 g, 0.77 xnmol), triethylamine (0.12 xnL, 0.85 xnmol), 1- 
hydroxybenzotriazole (0.12 g. 0.85 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.18 g, 0.85 
xnmol) in dimetbylf ormamide (40 mL) as described in 
Preparation 6 gave 0.45 g (69%) of the desired product as 
10 a yellow foam: 1 H-NMR is consistent with structure; MS 
(FD) 836.8 (M+); Anal. Calc'd for CoH^NetVO^lfcO: C, 
61.19; H, 5.83; N, 9.96. Found: C, 60.92; H, 5.56; N, 
10.09. 



Example 46 




2HCI 



Reaction of the prodcut of Preparation 130 (0.4 g, 0.48 
xnmol) and triflu roacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.26 g (67%) of the 
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desired jnixtur of isomers as a white solid. : H-NMR is 
consistent with structure? MS (FD) 736.7 (M+); Anal. 
Calc'd for C 3B H4oF4N 6 CV2.1 HC1: C, 56.12; H, 5.22; N, 
10.33. Found: C # 56.08; H, 5.46; N. 10.38. 

5 

Preparation 131 




Reaction of alpha-bromocyclohexylacetic acid (5.0 g, 21.0 
mmol), 4-nitroimidiazole (2.6 g, 23.1 mmol) and sodium 

10 hydride (0.93 g, 23.1 mmol) in dimethylformamide (45 mL) 
as described in Preparation 3 gave 1.9 g (34%) of the 
desired product as a clear oil: l H-NMR is consistent with 
structure; MS (ion spray) 268 (M+l) ; Anal. Calc'd for 
C12H17N3O4: C, 53.92; H, 6.41; N, 15.72. Found: C, 53.63; 

15 H, 6.33; N, 15.77. 



Preparation 132 




Reaction of th product of Preparation 131 (1.4 g, 5.2 
20 mmol) with 10% palladium n carbon (0.8 g) in 
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tetrahydrofuran (60 xnL) und r a hydrogen atmosphere 
followed by coupling with the product of Pr paration Id 
(2.0 g, 5.2 nnnol), 1-hydroxybenzotriazole (0.8 g, 5.7 
inmol) and 1- (3-dimethylaminopropyl) -3-etbylcarbodiimide 
5 (1.2 g, 5.7 mmol) as described in Preparation 4 gave 

2.09 g (65%) of the desired product as a tan foam. ^-NMR 
is consistent with structure; MS (ion spray) 600.4 (M+l) ; 
Anal. Calc'd for C31H45N5O7: C, 62.08; H, 7.56; N, 11.68. 
Found: C, 62.04; H, 7.53; N, 11.74. 

10 



Preparation 133 




Reaction of the product of Preparation 132 (2.0 g, 3.3 
mmol) with lithium hydroxide (0.1 g, 4.0 mmol) in dioxane 
15 (50 mL) and water (25 mL) as described in Preparation 5 

gave 1.9 g (99%) of the desired product as a tan foam: 1 H- 
NMR is consistent with structure; MS (ion spray) 586.4 
(M+l); Anal. Calc'd for C30H43N5O7: C, 61.52; H, 7.40; N, 
11.96. Found: C, 61.41; H, 7.42; N, 11.82. 

20 
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Preparation 134 




Reaction of the product of Preparation 133 (0.6 g, 1.4 
mmol), 4-methylpiperidine {0.17 mL, 1.4 mmol), 1- 
5 hydroxybenzotriazole (0.21 g, 1.54 mmol) and l-(3- 

diinethylaminopropyl) -3-ethylcarbodiimide (0.32 g, 1.54 
mmol) in dimetfaylformamide (30 mL) as described in 
Preparation 6 gave 0.92 g (99%) of the desired product as 
a tan foam: l H-NMR is consistent with structure; MS (ion 
10 spray) 667.5 (M+l) ; Anal. Calc'd for C 36 H54N 6 0«; C, 64.84; 
H, 8.16; N, 12.60. Pound: C, 64.55; H, 7.73; N, 12.26. 



mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.43 g (64%) of the 
d sired mixtur of isomers as a tan solid: X H-NMR is 



Branple 57 




2HQ 



15 Reaction of the product of Preparation 134 (0,7 g, 1.0 
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consistent with structure; MS (ion spray) 567.6 (M+l); 
Anal. Calc'd for C 3 iR,6N 6 0 4 -2HCl : C, 58.21; H, 7.56; N, 
13.14. Found: C, 58.36; H, 7.33; N, 13.19. 



Reaction of the product of Preparation 133 (0.8 g, 1.4 
mmol), dimethyl amine hydrochloride (0.12 g, 1.4 mmol), 
triethylamine (0.22 mL, 1.54 mmol), 1- 

10 hydroxybenzotriazole (0.21 g, 1.54 mmol) and l-{3- 

dimethylaminopropyl)-3-ethylcarbodiimide (0.32 g, 1.54 
mmol) in dimethylformamide (30 mL) as described in 
Preparation 6 gave 0.86 g (100%) of the desired product 
as a tan foam: 1 H-NMR is consistent with structure; MS 

15 (ion spray) 613.4 (M+l); Anal. Calc'd for CaaH^Oc: C, 
62.72; H, 7.90; N, 13.72. Found: C, 62.44; H, 7.64; N, 



5 



Preparation 135 




13.57. 
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Rxample 58 




2HCI 



Reaction of the product of Preparation 135 (0.7 g, 1.0 
ssnol) and trif luoroacetic acid (2 mL) in dichloromethane 
5 (6 mL) as described in Example 1 gave 0.43 g (64%) of the 
desired mixture of isomers as a tan solid: 1 H-NMR is 
consistent with structure; MS (ion spray) 567.6 (M+l) ; 
Anal. Calc'd for CaiH^O^HCl : C, 58.21; H, 7.56; N, 
13.14. Found: C, 58.36; H, 7.33; N, 13.19. 

10 



Preparation 136 

(T 




To a suspension of 2-naphthyl acetic acid (49.37 g, 265.0 
xmnol) in carbon tetrachloride (55 mL) was added and 
15 thionyl chloride (80 mL) . The mixture was heated to 

reflux for 20 minutes then cooled to ambient temperature. 
Carbon tetrachloride (125 mL) , N-bromosuccinimide (56.60 
g, 318.0 mmol) and bydr bromic acid (48% aq., 0.5 mL) 
were added. The mixture was heated t reflux for 30 min f 
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cooled to ambient temperature, filt r d, and 
concentrated. The resulting material was dissolved in 
dichlorome thane (200 mL) and excess ethanol (100 znL) was 
added dropwise. After 1 h, the reaction was concentrated 
and the resulting crude material was purified by flash 
chromatography (silica gel, 30% ethyl acetate/hexane) to 
yield a tan solid. This crude material was dissolved 
dimethylformamide (200 mL) and 4-nitroimidazole (29.78 g, 
263.5 mmol) and potassium carbonate (72.70 g, 526.8 ramol) 
were added. After 16 h, the reaction was concentrated 
to 100 mL. Ethyl acetate and water were added and the 
mixture washed with sodium bicarbonate and brine. The 
organic layer was dried over sodium sulfate and 
concentrated . The crude material was was purified by 
flash chromatography (silica, 30% ethyl acetate/hexane) 
to yield 40.2 g (47%) of the desired product as a brown 
foam: X H NMR (300 MHz, CDCl 3 ) - consistent with 
structure; Anal, calcd. for CnHisNaO*; 62.76 C, 4.65 H, 
12.92 N; found 60.54 C, 4.35 H, 12.04 N; ISMS (M+) - 326. 



Preparation 137 
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Reaction of the product of Preparation 136 (4.80 g, 14.77 
znmol) with 5% palladium on carbon (2.5 g) in 
t e tr ahydr o fur an (100 mL) under a hydrogen atmosphere 
followed by coupling with the product of Preparation Id 
5 (5.61 g, 14.77 mmol), EDC1 (2.79 g, 16.25 mmol) f 1- 
hydroxybenzotriazole (2.00 g, 14.77 mmol), and N- 
me thy lmorpho 1 ine (1.6 mL, 14.77 mmol) as described in 
Preparation 4 gave (6.04 g, 62%) of the desired product 
as a light orange foam: X H NMR (300 MHz, CDC1 3 ) - 
10 consistent with structure; Anal, calcd. for CaeHoNjOr; 

65.74 C, 6.59 H, 10.65 N; found 64.02 C, 6.09 H, 10.13 N; 
ISMS (M+) - 658. 

Preparation 138 




15 A solution of lithium hydroxide (0.38 g, 9.16 mmol) in 
water (50 mL) was added to a solution of the product of 
Preparation 137 (6.04 g, 9.16 mmol) in tetrahydrofuran 
(100 mL) . After 30 min, water was added and the mixture 
washed with diethyl ether. The aqueous layer was 

20 adjusted to pH = 3.0 with sodium bi sulfate, saturated 

with sodium chloride, and washed with ethyl acetate. The 
combined organic extracts were dried over sodium sulfate, 
and concentrat d. To th resulting crude material 
stirring at room temperature in dime t hy 1 f ormami d (50 mL) 

25 was added 1- (3-dimethylaminopr pyl)-3- thylcarbodiimide 
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(2.08 g, 10.01 mmol), 1-hydroxybenzotriazol (1.24 g, 
9.16 mmol) and 4 -methyl pi peri dine (1.1 mL, 9.16 mmol). 
After 18 h, the reaction was quenched with saturated 
bicarbonate, and washed with ethyl acetate. The combined 
5 organic extracts were washed with brine, dried over 

sodium sulfate, and concentrated. The crude material was 
purified by flash chromatography (silica gel, 5% 
methanol /di chlorome thane ) to yield 4.9 g (75 %) of the 
desired product as a pale yellow foam: *H NMR (300 MHz, 
10 CDC1 3 ) - consistent with structure; Anal, calcd. for 

C4oH5oN 6 0 6 ; 67.58 C, 7.09 H, 11.82 N; found 65.60 C, 7.09 
H, 11.50 N; ISMS (M+) - 711. 



Examples 59 and 60 



CIH 




To a solution of of the product of Preparation 138 (4.90 
g, 6.89 mmol) stirring at room temperature in 
dichlorome thane (40 mL) and anisole (1.0 mL) was added to 
triflouroacetic acid (10 mL) . After 3 hours, the 

20 reaction was quenched with saturated sodium bicarbonate 
and extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate and concentrated. The resulting crude material 
was purified by flash chromatography (silica gel, 5% 

25 methanol /dichl rome thane) to give the product as a 
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mlxture of diastereomers. This material was resolved by 
HFLC (Kromsil CHI-DMP ctairal stationary phase, 3A 
alcohol/ dimethylethylamine/heptane eluant) to provide 
the free amine of the desired products. The individual 
5 diastereomers were dissolved in ethyl acetate and treated 
with a saturated solution of hydrochloric acid in diethyl 
ether. The resulting precipiate was filtered to yield 
the desired products (426779 - 0.64 g, 14%) (426780 - 
0.43 g, 9%) as tan solids: Example 59. a H NMR (300 MHz, 

10 CDC1 3 ) - consistent with structure; Anal, calcd. for 

C35H4 4 N ( 0 4 C1 3 ; 61.49 C, 6.49 H, 12.29 N; found 60.28 C, 6.38 
H, 11.74 N; ISMS (M+) - 611. Example 60. l H NMR (300 
MHz, CDCI3) - consistent with structure; Anal, calcd. for 
C35H4 4 N 6 04Cl2; 61.49 C, 6.49 H, 12.29 N; found 47.81 C, 5.29 

15 H, 9.83 N; ISMS (M+> - 611. 



Reaction of the product of Preparation 136 (1.31g # 4.02 
20 mmol) with 10% palladium on carbon (0.5 g) in 

tetrafaydrofuran (50 mL) under a hydrogen atmosphere 
followed by coupling with the product of Preparation lj 
(1.52g, 4.02 mmol), 1-hydroxybenzotriazole (0.68g, 4.42 
mmol), and 1- (3-dimethylaminopropyl)-3- 
25 ethylcarbodiimid (0.91g, 4.42 mmol) as described in 



Preparation 139 
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Preparation 4 to give 1.06 g (38 %) of the title compound 
as a tan solid: *H NMR (d 6 -DMSO, d) : 1.22 (m. 18H) , 1.50(m, 
4H), 2.55 (m, 2H) , 4.26(q, J = 9.0Hz, 2H) , 4.37 (bs, 1H) , 
5.75(8, 1H), 6.60(8, 1H), 7.02 (bs, 1H) , 7.16(m, 3H) , 
5 7.22 (m, 3H), 7.43 (m, 1H) , 7.50(d. J= 9.3Hz, 2H) , 7.60(m, 
2H), 7.97 (m, 3H), 10.21 (m, 1H) . Ion spray MS (M* +1): 
656. 



10 Reaction of the product of Preparation 139 (1.06 g, 1.62 
mmol) with lithium hydroxide 75 mg, 1.78 mmol)in dioxane 
(30 mL) and water (15 mL) as described in Preparation 5 
gave 1.01 g (100 %) of the title compound as a golden 
yellow solid: l H NMR (d c -DMSO. d) : 1.20 (m, 15H) , 

15 1.50(m,4H). 2.55(m, 2H) , 4.38(bs, 1H) , 6.58(s, 1H) , 
7.02(bs, 1H), 7.17 (m, 3H), 7.25(m, 3H) , 7.35 (m, 1H) , 
7.50(m, 2H), 7.58(m, 2H) , 7.98 (m, 3H), 8.09(m, 1H) . 
10.36 (bs, 1H) . Ion spray MS (M* +1) : 628. 



Preparation 140 
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Preparation 141 




To a solution of the product of Preparation 140 (500 mg, 
0.80 nmol) dimethylamine*hydrochloric acid (72 mg, 0.88 
5 mmol), triethylamine (0.12 mL. 0.88 mmol) , 1- 

hydroxybenzotriazole (134 mg, 0.88 mmol) and 1- (3- 
dimethylaminopropyl) -3-ethylcarbodiimide (18 mg, 0.88 
mmol) in dimethylformamide (20 mL) as described in 
Preparation 6 gave 342 mg (66 %) of the title compound as 

10 a white solid: *H NMR (d'-EMSO, d) : 1.27 (m, 15H) , 1.57 (m, 
4H), 2.55(m, 2H), 2.90 (s, 3H) , 2.95(e, 3H) , 4.38 (bs, 1H) , 
6.80(s, 1H), 7.02(bs, 1H) . 7.15(m, 3H) , 7.22 (m. 3H) , 
7.35 (m. 1H), 7.47 (m, 2H) , 7.57 (m, 2H) , 7.88(s, 1H) . 
7.98 (m, 3H), 10.15 (bs, 1H) . Ion spray MS (M* +1) : 655. 

15 Anal. (C 37 H«6N<05) : H,N;C: calcd 67.87; found 66.19. 
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Bxampl« 61 




Reaction of the product of Preparation 141 (333 ntg, 0.51 
nnnol) with trifluoroacetic acid (5 mL) in dichloromethane 
5 (17 mL) as described in Example 1 gave 52 mg (65 %) of a 
tan solid which was purified by HPLC (Kroxnasil CHI-EMP 
chiral stationary phase, 3A alcohol/ dimethylethylamine/ 
heptane eluant) to give the free amine which was acidied 
with hydrochloric acid to provide the desired product: 1 H 

10 NMR (d'-DMSO, d): 1.21 (m, 6H) . 1.57 (xn, 4H) . 2.54 (m. 2H) , 
2.90(s. 3H), 2.95(s, 3H) . 4.41 (bs, 1H) , 6.82(s, 1H) , 
7.02 (bs. 1H), 7.14 (m, 3H) , 7.24 (m, 3H) , 7.48(m, 2H) , 
7.57(m. 2H), 7.87(s. 1H) , 7.97(m, 3H> , 8.12(bs, 1H) , 
10.40(s, 1H). FAB+ exact MS (M* +1): 555.3084 calcd, 

15 555.3079 found Anal. (C32H41N6O3CI3) :C,H,N. 
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Preparation 142 




Reaction of the product of Preparation 136 (6.7 g, 27 
mmol) with 10% palladium on carbon (4.0 g) under a 
5 hydrogen atmosphere follwed by coupling with the product 
of Preparation Id (10.14 g, 26.7 mmol), 1- 
hydroxybenzotriazole (4.49 g, 29.3 mmol), and 1- (3- 
dimethylaminopropyl) -3-ethylcarbodiimide (6.05 g, 29.3 
mmol) as described in Preparation 4 gave 5.4 g (31 %) of 

10 the title compound as a tan solid: 1 H NMR (d'-DMSO, d) : 

1.26(t, J= 7.4Hz, 3H), 1.40(s, 9H) , 1.55 (m, 6H) , 3.55 (m, 
1H), 4.02(s, 1H), 4.25 (m, 2H) , 4.50 (dd, J= 10.0Hz, 2H) , 
4.86(8, 1H), 5.92(s. 1H) , 7.02 (d. J = 7.0Hz, 1H) , 7.22 (m, 
8H), 7.33 (m, 3H) , 7.41(s, 1H) , 7.49(m, 1H) , 7.80(m, 2H) , 

15 9.22 (bs, 1H) . Ion spray MS (M* +1): 658. Anal. 
(C 36 H43N 5 07) :C.H,N. 
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Preparation 143 




X 



Reaction of the product of Preparation 142 (5.39 g, 8.19 
5 mmol) with lithium hydroxide (361 mg, 8.60 mmol) in 
dioxane (120 mL) and water (75 nL) as described in 
Preparation 5 gave 4.92 g (95 %) of the title compound as 
a golden yellow solid: A H NMR (d*-DMSO. d) : 1.28 (m, 15H) , 
3.57(m ( 1H), 3.66 (m, 1H) , 4.43(s, 2H) , 4.48(d, J ■ 5.3Hz, 
10 1H), 4.56(bs, 1H), 5.75 (bs, 1H) , 7.13(bs, 1H) , 7.26 (m, 
6H), 7.31(d, J - 6.0Hz. 2H), 7.40(m, 1H) , 7.45(m, 2H) , 
7.65(s. 1H), 7.83(m, 3H) . 10.10(bs, 1H) . Ion spray MS (M* 
+1): 630. 
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Preparation 144 




Reaction of the product of Preparation 143 (4.88 g, 7.75 
5 mmol) , dimethylamine (4.2 mL, 8.53 xnmol, 2.0M in 

tetrabydrofuran) , l-hydroxy-7-azabenzotriazole(1.16 g, 
8.53 mmol) and 1- (3-dimethylaminopropyl) -3- 
etfaylcarbodiimide (1.76 g, 8.53 mmol) in tetrabydrofuran 
(120 mli) as described in Preparation 6 gave 2.06 g (40 

10 %)of the title compound as a yellow foam: 4 X H NMR (d 6 - 

DMSO, d): 1.28(m, 15H) , 2.92(s, 3H) , 2.95(s, 3H) , 3.60(m, 
1H), 4.43 (d, J = 4.5Hz), 4.57 (bs, 1H) , 6.83(s, 1H) , 
7.24(m, 8H), 7.39(m, 1H) # 7.50(m, 1H) , 7.56(m, 2H) , 
7.88<s, 1H), 7.96(m, 3H) . Ion spray MS (M* +1): 657 

15 Anal. (C 3 6H44N 6 0 4 ) : H,N;C: calcd 65.84; found 63.70. 
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Eaample 62 




To a solution of glacial acetic acid saturated with dry 
5 hydrochloric acid (50 mL, ~3N in hydrochloric acid) 
stirring at room temperature was added the product of 
Preparation 144 (1.87 g, 2.85 mmol) . After 2h, the 
solution was concentrated , washed with aqueous sodium 
bicarbonate solution, dried over magnesium sulfate and 

10 concentratd. The resulting crude material was purified by 
HPLC (Column) to give 0.5 g of the desired isomer which 
was dissolved in ethyl acetate and added dropwise to a 
stirred solution of anhydrous diethyl ether saturated 
with hydrochloric acid. The resulting white precipitate 

15 was collected by filtration and dried to give 474 mg (79 
%) white solid: *H NMR (d 6 -DMS0, d) : 1.47 (m, 6H) , 2.90(s,' 
3H), 2.95<s, 3H), 3.65<dd, J= 9Hz, 2H) , 4.49 (d, J = 
7.9Hz, 2H), 4.73(m, 1H) , 6.93(s, 1H) , 7.18(s, 1H) , 
7.26<m, 6H), 7.49(d, J = 8.7Hz f 1H) , 7.60(m, 2H) , 7.84(d, 

20 J = 10.5Hz, 1H), 7.98(m, 3H) f 8.14(d, J = 9.4Hz, 2H) , 

8.45(d, 47 s 6.8Hz, 1H) , 10.74(bs, 1H) . FAB+ exact MS (M* 
+1): 557.2876 calculated, 557.2873 found Anal. 
(C31H39N6O4CI3) :H,N;C: calcd, 56.01; found, 56.72. 
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Preparation 145 




5 To a solution of m-anisaldebyde, 27.2 g (200 mmol) and 
benzyl triethylammonium chloride, 2.46 g (10.8 mmol) 
stirring in chloroform (32 mL) at 56°C was added sodium 
hydroxide (50 mL of 50% aqueous solution) dropwise over a 
period of 2 h keeping the temperature between 54°C and 

10 58°C. After 1 h, the solution was cooled, then poured 
into an ice/water mixture. The resulting mixture was 
washed with ether. The aqueous layers were acidified 
with 6 N sulfuric acid, then extracted with ether. The 
organic extracts were washed with brine, dried over 

15 sodium sulfate, filtered, and concentrated to yield 36.4 
g of an oil which was used without purification. 



Preparation 146 




20 To a solution of the compound of Preparation 145 (36.4 g, 
200 mmol) stirring in absolute ethanol (200 mL) was 
slowly added a solution of concentrated sulfuric acid (20 
mL) . The resulting mixture was heated to reflux for 5 h 
then cooled to ambient temperature, poured into an 

25 ice/water mixtur , and extracted with eth r. The 

combined organic extracts wer washed with saturated 
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sodium bicarbonate and brine then dried over sodium 
sulfate and concentrated. The resulting material was 
purificed by flash chromatography (silica gel, 15% ethyl 
acetate/hexanes) to give 13.6 g (33% over the two steps) 
5 of the desired product an oil: ^-NMR is consistent with 
structure. 



Preparation 147 




10 To a solution of the product of Preparation 146 (4.0 g, 
19 znmol) stirring in chloroform (50 mL) at 0°C was added 
phosphorus tribromide (2.1 nL, 21 mmol) . The reaction 
mixture was warmed to ambient temperature and stirred for 
5 h, then poured into an ice /water mixture and extracted 

15 with chloroform. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered 
and concentrated. The residue was purified by flash 
chromatography (silica gel, chloroform) to yield 3.9 g 
(75%) of the desired product as an oil: X H-NMR is 

20 consistent with structure; MS (FD) 272, 274 (M+) . 



Preparation 14 B 
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To a slurry of sodium hydride (0.86 g, 20 mmol) stirring 
in dimethyl fonnamide (30 mL) at room temperature was 
added 4-nitroimidazole (2.26 g, 20 mmol). The reaction 
was cooled to 0°C and 3.9 g (19 mmol) of the product of 
5 Preparation 147 was added. After 16 g, the mixture was 
slowly warming to ambient temperature. The reaction was 
poured into an ice/water mixture and extracted with ethyl 
acetate. The combined organic extracts were washed with 
water, brine, dried over sodium sulfate, and 

10 concentrated. The residue was purified by flash 

chromatography (silica gel, 40% ethyl acetate/hexanes) to 
yield 0.87 g (15%) of the desired product: ^-NMR is 
consistent with structure; MS (ion spray) 306 (M+l); 
Anal. Calc'd for C^Ki^Os: C, 55. 0B; H, 4.95; N, 13:76. 

15 Found: C, 55.63; H, 4. 99' N, 12.98. 



Preparation 149 




To a slurry of 10% palladium on carbon (2.26 g, 20 mmol) 
20 in tetrahydrofuran was added a solution of the product of 
Preparation 148 (1.21 g, 3.96 mmol) in tetrahydrofuran 
(20 mL) . The mixture was reacted under a hydrogen 
atmosphere (40 psi) on a Parr apparatus for 3 h and 
subsequently filtered through celite. To this solution 
25 was added of the product of Preparation Id (1.5 g, 3.96 
mmol), l-hydroxybenzotriaz le (0.59 g, 4.35 mmol) and 1- 
(3 -dim thylaminopropyl ) -3 - thylcarbodiimid (0.9 g, 4.35 
mmol) . After 16 h, the r action mixtur was filtered and 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/Q3525 



-258- 



concentrated. The resulting residue was purified by 
flash chromatography (silica gel, chloroform to 1% 
methanol / chloroform gradient) to yield 2.24 g (89%) of 
the desired product: 1 H-NMR is consistent with structure; 
5 MS (ion spray) 638.4 (M+l) ; Anal. Calc'd for C^^NsOe: C, 
62.15; H, 6.80; N, 10.98. Found: C, 61.47; H, 6.41; N, 
11.09. 



To a solution of the product of Preparation 149 (2.19 g, 
3.4 nrniol) stirring in dioxane (50 mL) at room temperature 
was added a solution of lithium hydroxide (0.1 g, 4.08 
mmol) in water (35 mL) . After 15 min, the reaction was 

15 acidified to pH = 3.0 with 1 N hydrochloric acid and 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated to yield 2.0 g (95%) 
of the desired product as a tan foam: l H-NMR is 

20 consistent with structure; MS (ion spray) 610 (M+l) ; 

Anal. Calc'd for C 3 iH 3 9N 5 0b'1 .2dioxane: C, 60.10; H, 6.85; 
N, 9.79. Found: C, 59.78; H, 6.58; N, 10.14. 



Preparation 150 



10 
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Prcparation 151 




To a solution of the product of Preparation 150 (0.6 g, 
1.0 xnmol) was added of 4 -me thy Ipiper idine (0.12 mL f 1.0 
5 xnmol) , l-hydroxybenzotriazole (0.15 g,l.l xnmol) and 1- (3- 
dimethylaminopropyl) -3-ethylczorbodiimide (0.23 g, 1.1 
xnmol) . After 16 h, the reaction mixture was 
concentrated, slurried in ethyl acetate and filtered. 
Water was added and the mixture was extracted with ethyl 

10 acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 
concentrated. The residue was purified by flash 
chromatography (silica gel, 4% methanol /chloroform) to 
yield 0.46 g (67%) of the desired product as a white 

15 foam: ^-NMR is consistent with structure; BIS (ion spray) 
691.3 (M+l); Anal. Calc'd for C37H50N6O7: C, 64.33; H, 
7.29; N, 12.16. Found: C, 64.07; H, 7.29; N, 12.34. 
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Example 63 and 64 




To a solution of the product of Preparation 151 (0.37 g, 
0.53 mmol) stirring in dichloromethane (6 mL) at room 
5 temperature was added trif luoroacetic acid (2 mL) . After 
1 h, the reaction mixture was poured into a solution of 
saturated sodium bicarbonate. The mixture was extracted 
with chloroform. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered, 

10 and concentrated. The residue was dissolved in ethyl 

acetate and this solution was acidified with a saturated 
solution of hydrochloric acid in ether. The resulting 
slurry was concentrated to yield 0.3 g (86%) of the 
desired product: X H-NMR is consistent with structure; MS 

15 (ion spray) 591.6 (M+l) ; Anal. Calc'd for C 3 2H42N60 5 '2.2HC1: 
C, 57.29; H, 6.64; N, 12.53. Found: C # 57.18; H, 6.54; 
N, 12.23. 0.14 g (0.2 mmol) of the free base was sent 
for chiral separation. Resolution of the diastereomers 
by HFLC gave two products: 

20 Example 63. (Ziootr 1). To the solution of the purified 
isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ether. The resulting slurry was 
concentrated to yield 0.04 g (28%) of the desired isomer 
as a white solid: ^-NMR is consistent with structure; t H 

25 = 6.92 min; MS (high res) Calc'd for C32H43N6O5: 591.3295. 
Found: 591.3299. Anal. Calc'd for C 3 2H43N 6 0 5 -2.2HC1: c, 
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57.29; H, 6.64; N, 12.53. Found: C, 57.29; H, 6.25; N, 
12.37. 

tagpli 64. (Iiomt 2) . To the solution of the purified 
isomer in ethyl acetate was added a saturated solution of 
5 hydrochloric acid in ether. The resulting slurry was 
concentrated to yield 0.03 g (21%) of the desired isomer 
as a tan foam: a H-NMR is consistent with structure; t B = 
9.64 min; MS (high res) Calc'd for C 32 HoN c 05: 591.3295. 
Found: 591.3288. 

10 

Preparation 152 




To a solution of the product of Preparation 150 (0.6 g, 
1.0 mmol), pyrrolidine (0.8 mL, 1.0 nnnol) , 1- 

15 hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 

d i me thy 1 aminopr opy 1 ) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) , in dimethyl foxmamide (20 mL) as described in 
Preparation 150 gave 0.42 g (64%) of the desired product 
as a white foam: 1 H-NMR is consistent with structure; MS 

20 (ion spray) 663.4 (M+l); Anal. Calc'd for C35H46N6O7: C, 
63.43; H, 7.00; N, 12.68. Found: C, 63.39; H, 6.97; N, 
12.58. 
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Example 65 




2HCI 



To a solution of the product of Preparation 152 (0.35 g, 
0.53 mmol) and trif luoroacetic acid (2 mL) in 
5 dichl or oxne thane (6 mL) as in described in Example 63 gave 
0.23 g (68%) of the desired product as a white solid: *H- 
NMR is consistent with structure; MS (ion spray) 563.5 
(M+l); Anal. Calc'd for C3oH 3 8N«05"2 .3HC1: C, 55.73; H, 
6.28; N, 13.00. Found: C, 55.97; H, 6.18; N, 12.87. 



To a solution of 2-anisaldehyde (13.5 g, 100 mmol), 
benzyl triethylammonium chloride (1.23 g, 5 mmol), 
15 chloroform (16 mL) and 50% sodium hydroxide (25 mL) as 
described Preparation 145 gave 15.0 g of the desired 
product as an oil which was carried without further 
purification. 



10 



Preparation 153 



HO 
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Preparation 154 




To a solution of the product of Preparation (15.04 g, 83 
Hanoi), concentrated sulfuric acid (10 mL) and absolute 
5 ethanol (100 mL) as described in Preparation 146 gave 
8.1 g (38% over the two steps) of the desired product as 
an oil: X H-NMR is consistent with structure; MS (FD) 210 
(M+). 

10 Preparation 155 




To a solution of the product of Preparation (4.0 g, 19 
ssaol) , phosphorus tribramide (2.05 mL, 20 mmol) and 
chloroform (50 mL) as described in Preparation 147 gave 
15 4.9 g (95%) of the desired product: ^-NMR is consistent 
with structure; MS (FD) 272, 274 (M+) . 
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Preparatlon 156 




Reaction of the product of Preparation 155 (5.18 g, 19.0 
mmol) , 4 -nitro imidazole (2.37 g, 20.9 xnznol) and sodium 
5 hydride (0.84 g, 20.9 mmol) in dimethylf ormamide (50 raL) 
as described in Preparation 148 gave 5.8 g (100%) of the 
desired product as a colorless oil which solidifies upon 
standing: 1 H-NMR is consistent with structure; MS (FD) 
305 (M+); Anal. Calc'd for C14H15N3O5: C, 55.08; H, 4.95; 
10 N, 13.76. Found: C, 54.87; H, 4.96; N, 13.47. 



Reduction of the product of Preparation 156 (1.8 g, 5.8 
15 mmol), 10% palladium on carbon (0.9 g) in tetrahydrofuran 
(80 mL) followed by coupling with the product of 
Preparation Id (2.2 g, 5.8 mmol), 1-bydroxybenzotriazole 
(0.86 g, 6.4 mmol), and 1 - ( 3 -dime thy laminopropyl ) - 3 - 
ethyl carbodi imide (1.3 g, 6.4 mmol), as described in 
20 Preparation 149 gave 2.0 g (54%) of the desired compound 



Preparation 157 
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as a tan foam: X H-NMR is consistent with structure; MS 
(FD) 637 (M+); Anal. Calc'd for C33H43N5OB O .2H20: C, 61.80; 
H, 6.82; N, 10.92. Found: C, 61.65; H, 6.93; N, 11.12. 



Reaction of the product of Preparation 157 (1.95 g, 3.0 
mmol) and lithium hydroxide (0.09 g, 3.6 mmol) in dioxane 
(40 mL) and water (20 mL) as described in Preparation 150 
10 gave 1.72 g (94%) of the desired product as a white foam: 
X H~NMR is consistent with structure; MS (FD) 610 (M+) . 



15 Reaction of the product of Preparation 158 (0.5 g, 0.82 
mmol), 4-methylpiperidine (0.1 mL, 0.82 mmol), 1- 
hydroxybenzotriazole (0.12 g, 0.9 mmol) , and l-(3~ 
dimethylaminopropyl)-3- thylcarbodiimid (0.19 g, 0.9 
mmol) in dimethyl formamide (40 mL) as d scribed in 

20 Preparation 151 gave 0.45 g (80%) of th desired product 



5 



Preparation 158 




Preparation 159 
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as a tan foam: a H-NMR is consistent with structure; KS 
(FD) 690 (M+); Anal. Calc'd for C37H50N6O7: C, 64.33; H, 
7.30; N, 12 .16 . Pound: C, 64.32; H, 7.21; N, 11.97. 

5 ample 66 




2HCJ 



Reaction of the product of Preparation 159 (0.4 g, 0.58 
mmol} and trifluoroacetic acid (2 mL) in dichlorome thane 
(6 mL) as described in Example 63 gave 0.3 g (79%) of the 
10 desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (high res) Calc'd for CajItaNeOs: 
591.3295. Pound: 591.3298. Anal. Calc'd for 
C32H42N6CV2HC1: C, 57.92; H, 6.68; N, 12.66. Found: C, 
57.27; H, 6.24; N, 11.82. 

15 

Preparation 160 




R action of th product of Preparation 158 (0.5 g, 0.82 
mmol), pyrrolidin (0.07 mL) , 1-hydroxybenzotriazole 
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(0.12 g, 0.9 mmol) and 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.19 g, 0.9 mmol) in dimethyl formamide 
(40 mL as described in Preparation 151 gave 0.35 g (65%) 
of the desired product as a tan foam: l H-NMR is 
5 consistent with structure; MS (FD) 662 (M+); Anal. Calc'd 
for C3sH46N 6 07: C, 63.43; H, 7.00; N, 12.68. Found: C, 
63.26; H, 6.94; N, 12.43. 



Example 67 




2HQ 



10 ^ 

Reaction of the product of Preparation 160 (0.3 g, 0.4 

mmol) and trifluoroacetic acid (2 mL) in dichloromethane 

(6 mL) as described in Example 63 gave 0.24 g (96%) of 

the desired product as a white solid: ^-NMR is 

15 consistent with structure; MS (high res) Calc'd for 

C 3 oH 39 N s 05: 563.2982. Found: 563.2989. Anal. Calc'd for 

C3oH 3 eN 6 Os'2.4HCl: C, 55.42; H, 6.26; N, 12.93. Found: C, 

55.51; H, 6.10; N, 12.30. 
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Prroaration 161 




v 



Reaction of the product of Preparation 158 (0.5 g, 0.82 
mmol ) , 4- (4-f luorobenzoyl ) piperidine hydrochloride (0.2 
5 g, 0.82 mmol), triethylamine (0.13 mL, 0.9 mmol) , 1- 
hydroxybenzotriazole (0.12 g, 0.9 mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.19 g, 0.9 
mmol) in dimethyl fonnamide (40 mL) as described in 
Preparation 151 gave 0.41 g (62%) of the desired product 
10 as a white foam: ^-NMR is consistent with structure; MS 
(FD) 799 (M+); Anal. Calc'd for C 4 jH 5 i*N«Ob : C, 64.65; H, 
6.43; N, 10.52. Found: C, 64.44; H, 6.56; N, 10.53. 



Reaction of the product of Preparation 161 (0.36 g, 0.45 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 63 gave 0.26 g (74%) of 
the desir d product as a whit solid: *H-NMR is 
20 consistent with structure; MS (FD) 699 (M+) ; Anal. Calc'd 



Example 68 



15 




2HCf 
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for C 38 H43FN6<V2HC1: C, 59.14; H, 5.88; N, 10.89. F und: 
C, 59.36; H, 5.99; N, 10.80. 



5 Preparation 162 




Reaction of 3-tolylbenzaldehyde (12 g, 100 mmol), 
benzyl trie thy lammoniuin chloride (1.23 g, 5 mmol), 
chloroform (16 mL) and 50% sodium hydroxide (25 mL) . as 
10 described in Preparation 145 gave 16.2 g of an oil which 
was used without further purification. 



Preparation 163 




Reaction of the product of Preparation 162 (16.2 g, 98 
mmol), cone, sulfuric acid (10 mL) and absolute ethanol 
(100 mL) as described in Preparation 146 gave 10.8 g (52% 
over the two steps) of the desired product as an oil: X H- 
NMR is consistent with structure; MS (FD) 194 (M+). 



15 



20 
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Preparation 164 




Reaction of the product of Preparation 163 (4.85 g, 25 
mmol), phosphorus tribromide (2.65 mL, 27.5 mmol) and 
chloroform (50 mL) as described in Preparation 147 gave 
3.71 g (58%) of the desired product as an oil: 1H-NMR is 
consistent with structure; MS (FD) 256 (M+) . 



Reaction of the product of Preparation 164 (3.7 g, 14.4 
mmol), 4 -nitro imidazole (1.8 g, 15.9 mmol) and sodium 
hydride (0.64 g, 15.9 mmol) in dime thy lformamide (30 mL) 
as described in Preparation 148 gave 3.2 g (77%) of the 
desired product as an oil: ^-NMR is consistent with 
structure; MS (FD) 289 (M+) ; Anal. Calc'd for C14H15N3O4: 
C, 58.13; H, 5.23; N, 14.52. Found: C, 58.18; H, 5.53; 
N, 14.89. 



Preparation 164 



a 
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Preparation 165 



i 




Reduction of the product of Preparation 164 (1.15 g, 4.0 
mmol), 5% palladium on carbon (0.57 g) in tetrahydrofuran 
5 (30 zdL) followed by coupling with the product of 

Preparation Id (1*5 g, 4.0 mmol), 1-hydroxybenzotriazole 
(0.6 g, 4.4 mmol) and 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.9 g, 4.4 mmol) as described in 
Preparation 149 gave 2.24 g (90%) of the desired product: 
10 1 H-NMR is consistent with structure; MS (FD) 621 (M+) ; 
Anal. Calc'd for 033^3^07: C, 63.75: H, 6.97; N, 11.26. 
Found: C, 63.69; H, 7.06; N, 11.27. 



Preparation 166 




Reaction of the product of Preparation 165 (2.0 g, 3.3 
mmol) with lithium hydroxide (0.088 g, 3.64 mmol) in 
di xane (20 mL) and water (10 mL) as d scribed in 
Preparation 150 gave 1.95 g (100%) f the desired 
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product: X H-NMR is c nsistent with structure; MS (FD) 594 
(M+); Anal. Calc'd for C3iH39N 5 O7 lH 2 0 : C, 61.59; H, 6.93; 
N, 10.38. Found: C, 61.26; H, 6.86; N, 10.77. 



Reaction of the product of Preparation 166 (0.6 g, 1.0 
mmol) , (0.7 g, 4- (4-fluorobenzoyl) piper idine 
hydrochloride (0.24 g, 1.0 mmol), triethylamine (0.1 g, 

10 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol) and 
1- (3-dimethylaminopropyl) -3-ethylcarbodiimide ( 0 . 23 g, 
1.1 mmol), in dimethyl formamide (13 mL) as described in 
Preparation 151 gave 0.7 g (90%) of the desired product: 
X H-NMR is consistent with structure; MS (FD) 782 (M+); 

15 Anal. Calc'd for C«H 5 iFN 6 07: C, 65.97; H, 6.57; N, 10.73. 
Found: C, 66.01; H, 6.54; N, 10.52. 



5 



Preparation 167 




Examples 69 and 70 




2HCI 
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Reaction of the product of Preparation 167 (0.47 g, 0.6 
mmol) with trif luoroacetic acid (4 mL) in dichlorome thane 
(12 mL) as described Example 63 gave 0.44 g (98%) of the 
desired product as a foam: 'h-NMR is consistent with 
structure; MS (ion spray) 682.2 (M+l) ; Anal. Calc'd for 
C 3e H43FN € CV2.55HCl: C, 59.22; H, 5.94; N, 10.90. Found: C, 
58.84; H, 5.94; N, 10.73. Resolution of the 
diastereomers (0.25 g, 0.37 mmol) by chiral HPLC gave the 
individual isomers : 

Example 69. (Isomer 1) 0.069 g (27%) of the desired 
isomer as the free base. X H-NMR is consistent with 
structure; t R = 5.2 min; MS (ion spray) 683.4 (M+l). 
Sample 70. (Isomer 2) 0.065 g (26%) of the desired 
isomer as the free base. r H-NMR is consistent with - 
structure; t R = 6.5 min; MS (ion spray) 683.4 (M+l); Anal. 
Calc'd for CjAaFlWO.lBbO: C, 63.48; H, 6.17; N, 11.68. 
Found: C, 63.07; H, 6.07; N, 11.39. 



Preparation 168 




Reaction of the product of Preparation 166 (0.59 g, 1.0 
mmol), 4-methylpiperidine (0.099 g, 1.0 mmol) , 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethyl formamid (13 mL) as described in 
Preparation 151 gave 0.67 g (100%) of the desired product 
as a foam: 1 H-NMR is c nsistent with structure; MS (ion 
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spray) 675 (M+l) ; Anal. Calc'd for C 2 7H 5 oN 6 0 6 : C, 65.85; H, 
7.47; N, 12.45. Found: C, 66.09; H, 7.23; N, 12.53. 



5 Reaction of the product of Preparation 168 {0.51 g, 0.76 
mmol) with trif luoroacetic acid (4 z&L) in dichloromethane 
(12 mL) as described in Example 63 gave 0.42 g (86%) of 
the desired product: l H-NMR is consistent with structure; 
MS (ion spray) 574.1 (M+l); Anal. Calc'd for 

10 C 32 H4 2 N 6 CV2.25HC1: C, 58.52; H, 6.79; N, 12.80. Found: C, 
58.54; H, 6.68; N, 12.80. Resolution of the diastereomers 
(0.173 g, 0.32 mmol) by chiral HPLC gave the individual 
isomers which were individually treated with a saturated 
solution of hydrochloric acid in diethyl ether to give 

15 the desired products: 

Example 71. (Isomer 1) X H-NMR is consistent with 
structure; t R = 6.22 min; MS (ion spray) 575.4 (M+l); 
Anal. Calc'd for CjAaNeO^ -3HC1: C, 58.36; H, 6.78; N, 
12.76. Found: C, 58.23; H, 6.57; N, 12.53. 

20 Example 72. (Isomer 2) *H-NMR is consistent with 

structure; t R = 8.53 min; MS (ion spray) 575.4 (M+l); 
Anal. Calc'd for C32H42N6O4 2 .55HC1: C, 57.56; H, 6.73; N, 
12.59. Found: C, 57.95; H, 6.91; N, 12.29. 



Bnmples 71 and 72 




* 
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Preparation 169 




Reaction of the product of Preparation 166 (0.59 g, 1.0 
5 xnmol), pyrrolidine (0.071 g, 1.0 mmol), 1- 

bydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimet^laminopropylJO-ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethylf ormamide (13 mL) as described in 
Preparation 151 gave 0.57 g (88%) of the desired product: 
10 X H-KMR is consistent with structure; MS (ion spray) 646 
(M+l); Anal. Calc'd for C 35 H46N«0 6 : C, 65.00; H, 7.17; N, 
12.99. Found: C, 64.95; H, 6.98; N, 13.19. 



Reaction of the product of Preparation 170 (0.55 g, 0.85 
mmol) and triflu roac tic acid (4 mL) in dichloromethane 
(12 mL) as described in Exampl 63 gave 0.37 g (70%) f 
the desired product: ^-NMR is c nsistent with structure; 



Bataaple 73 



15 
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MS (i n spray) 546.1 (M+l); Anal. Calc'd for 
C3oH 38 N 6 (V2.4HCl: C, 56.79; H, 6.42; N, 13.24. Pound: C, 
56.81; H # 6.35; N, 13.10. 

5 Preparation 170 




Reaction of 2-methylbenzaldehyde (12.0 g, 100 mmol), 
trie thy lbenzylammonium chloride (1.23 g, 5 mmol) , 
chloroform (16 xnL) and 50% sodium hydroxide (25 mL) as 
10 described in Preparation 145 gave 16.0 of an oil which 
was used without further purification. 



Preparation 171 




15 Reaction of the product of Preparation 170 (16.0 g, 96 
nnnol), concentrated sulfuric acid (10 mL)and absolute 
etbanol (100 nL) as described in Preparation 146 gave 
15.2 g (78% over the two steps) of the desired product: 
^-NMR is consistent with structure; MS (ion spray) 194 

20 (M+l) . 
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Reaction of the product of Preparation 171 (3.88 g, 20 
mmol), phosphorus tribromide (2.2 mL, 22 mmol) , 
S chloroform (50 mL) as described in Preparation 147 gave 
2.87 g (65%) of the desired product as a oil: ^-NMR is 
consistent with structure; MS (ion spray) 256, 258 (M+) . 



Preparation 173 




Reaction of the product of Preparation 172 (3.3 g, 12*8 
mmol) , 4-nitroimidazole (1.53 g, 13.5 mmol) and sodium 
hydride (0.32 g, 13.5 mmol) in dimethyl formamide (30 mL) 
as described in Preparation 148 gave 3.1 g (84%) of the 
15 desired product as an oil: 1 H-NMR is consistent with 
structure; MS (ion spray) 289 (M+l) ; Anal. Calc'd for 
Ci4H 15 N 3 0 4 : C, 58.13; H, 5.23; N, 14.52. Found: C, 58.41; 
H, 5.26; N, 14.47. 
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Preparation 174 




Reduction of the product of Preparation 173 (1.15 g, 3.96 
mmol) under a hydrogen atmosphere with 5% palladium on 
5 carbon (0.59 g) in tetrahydrofuran (30 mL) followed by 
coupling with the product of Preparation Id (1.5 g, 3.96 
mmol), 1-hydroxybenzotriazole (0.59 g r 4.35 mmol), 1- (3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.9 g, 4.35 
mmol) as described in Preparation 149 gave 2.43 g (99%) 
10 of the desired product as a foam: X H-NMR is consistent 
with structure; MS (ion spray) 621.2 (M+l) ; Anal. Calc'd 
for C33H43N5O7: C f 63.75; H, 6.97; N, 11.26. Found: C, 
63.59; H, 7.12; N, 11.38. 

15 Preparation 175 




% 



Reaction of the product of Preparation 174 (2.2 g, 3.6 
mmol) with lithium hydroxide (0.096 g, 4.0 mm 1) in 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99ABS25 



-279- 

dioxane (20 znL) and water (10 mL) as described in 
Preparation 150 gave 2.1 g (100%) of the desired product: 
^-NMR is consistent with structure; MS (ion spray) 594 
(M+l); Anal. Calc'd for CjiH39N 5 O7*0.4H 2 0: C, 61.27; H. 
5 6.91; N, 10.57. Found: C, 60.93; H, 6.57; N. 10.92. 



Preparation 176 




Reaction of the product of Preparation 175 (0.59 g. 1.0 
10 mmol), 4-methylpiperidine (0.099 g, 1.0 mmol) , 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and 1- (3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) in dime thy If ormamide (10 mL) as described in 
Preparation 151 gave the desired product as an oil: 1 H- 
15 NMR is consistent with structure; MS (ion spray) 674.3 
(M+l); Anal. Calc'd for C 3 -,H5oN 6 0 6 : C, 65.85; H, 7.47; N, 
12.45. Found: C, 65.56; H, 7.53; N, 12.69. 
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gKMBple 74 




N 



2HCI 



Reaction of the product of Preparation 176 (0.49 g, 0.72 
mraol) with trifluoroacetic acid (4 mL) in dichloromethane 
5 (12 mL) as described in Example 63 gave 0.31 g (75%) of 
the desired product: 1 H-NMR is consistent with structure; 
MS (ion spray) 574 (M+l) ; Anal. Calc'd for C 3 2H«N 6 0 4 -2HC1: 
C. 59.35; H, 6.85; N, 12.98. Found: C, 59.27; H, 6.76; 
N, 13.02. 



Reaction of the product of Preparation 175 (0.59 g, 1.0 
mmol), pyrrolidine (0.071 g, 1.0 mmol), 1- 
15 hydroxybenzotriazole (0.15 g, 1.1 mmol) and 1- (3- 

dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g. 1.1 
mmol) in dimethyl f rmamide (13 mL) as described in 
Preparation 151 gave 0.51 g (79%) of the desired product: 



10 



Preparation 177 
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1 H-NMR is consistent with structur ; MS (ion spray) 646.2 
(M+l); Anal. Calc'd for C 35 H 36 N606: C, 65.00; H, 7.17; N, 
12.00. Found: C, 64.89; H, 7.15; N, 12.77. 



Reaction of the product of Preparation 177 (0.40 g, 0.62 
mmol) with trifluoroacetic acid (4 mL) in dichlorome thane 
(12 mL) as described in Example 63 gave 0.36 g (95%) of 

10 the desired product: 1 H-NMR is consistent with structure ; 
MS (ion spray) 546 (M+l); Anal. Calc'd for C 3 oH3bN 6 (V2HC1: 
C, 58.16; H, 6.51; N, 13.56. Found: C, 58.09; H, 6.43; 
N, 13.60. Resolution of the diastereomers (0.17 g, 0.31 
mmol) by chiral HPLC gave the respective isomers which 

15 were individually treated with a saturated solution of 
hydrochloric acid in diethyl ether to give the desired 
products : 

Example 75. < leaner 1) 0.039 g (20%), 1 H-NMR is 
consistent with structure; t R = 6.50 min; MS (ion spray) 

20 547.2 (M+l); Anal. Calc'd for C 30 H 38 N 6 O4-2.3HCl: C, 57.15; 
H. 6.44; N, 13.33. Found: C, 57.15; H. 6.17; N, 12.94. 
Sample 76. (Isomer 2) 0.054 g (28%) of the desired 
isomer as the hydrochloric acid salt. *H-NMR is 
consistent with structure; t R = 7.52 min; MS (ion spray) 

25 547.2 (M+l); Anal. Calc'd f r C 3 oH3eN s (V2.75HCl: C. 55.70; 
H. 6.35; N, 12.99. Found: C, 55.68; H, 6.35; N, 12.66. 



5 



anmplea 75 and 76 




2HCI 
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Preparation 178 




Reaction of the product of Preparation 175 (0.59 g, 1.0 
nnnol) , 4- (4-f luorobenzoyl ) piperidine hydrochloride (0.24 
5 g, 1.0 ramol) , triethylamine (0.11 g, 1.0 nunol) , 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethyl f ormam i de (13 mL) as described in 
Preparation 151 gave 0.58 g (82%) of the desired product ,. 
10 as a product: *H-NMR is consistent with structure; MS 
(ion spray) 783 (M+l) ; Anal. Calc'd for C^HsiFNsO?: C, 
65.97; H, 6.57; N f 10.73. Pound: C, 65.70; H, 6.69; N, 
10.47. 



15 Example 77 




2HCI 



Reaction of the product of Preparation 178 (0.58 g, 0.74 
mmol) with trif luoroacetic acid (4 mL) in dichlorome thane 
(12 mL) as described in Example 63 gave 0.52 g (93%) of 
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10 



15 



the desired product: ^-NMR is consistent with structure; 
MS (ion spray) 682 (M+l) ; Anal. Calc'd for C 3B H4 3 FN 6 <V2HC1: 
C, 60.40; H, 6.00; N, 11.12; CI, 9.38. Found: C, 60.35; 



To a solution of 4-methylphenylacetic acid, (7.5 g, 50 
mmol) in carbon tetrachloride (10 mL) was added thibnyl 
chloride (14.4 mL, 200 mmol) . The reaction was heated to 
reflux. After 30 min, the mixture was cooled to 20°C and 
a solution of N-bromosuccinimde (8.9 g, 50 mmol) and HBr 
(8 drops of a 48% aqueous solution) ix} carbon 
tetrachloride (15 mL) . The reaction was heated to reflux 
and after 30 min, cooled to ambient temperature, filtered 
and concentrated. The resulting oil was added to 
absolute ethanol at 0°C and then concentrated. The 
residue was purified by flash chromatography (silica gel, 
3% ethyl acetate/hexanes) to yield 5.1 g (40%) of the 
desired product as an oil: 1 H-NMR is consistent with 
structure; MS (FD) 258 (M+) ; Anal. Calc'd for 
CiiH 13 Br02'1.3CHCl3: C, 44.44; H, 4.34. Found: C, 44.58; H, 
4.51. 



H. 5.96; N, 11.17; CI, 9.23. 



Preparation 179 
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Preparation 1B0 




Reaction of the product of Preparation 179 (5.0 g, 19.5 
mmol) f 4-nitroimidazole (2.2 g, 19.5 mmol) and sodium 
5 hydride (0.47 g, 19.5 mmol) indimethylformamide (50 mL) 
as described in Preparation 148 gave 1.9 g (33%) of the 
desired product as a yellow oil: X H-NMR is consistent 
with structure; MS (FD) 289 <M+) ; Anal. Calc'd for 
C14H15N3O4: C, 58.13; H, 5.23; N, 14.52. Found: C, 58.33; 
10 H, 5.17; N, 14.70. 



Reduction of the product of Preparation 180 (4.9 g, 17.0 
15 mmol) under a hydrogen atmosphere with 10% palladium on 
carbon (3.5 g) in tetrahydrofuran (120 mL) followed by 
coupling of the product of Preparation Id (6.43 g, 17.0 
mmol), 1-hydroxybenzotriazole (2.6 g, 18.7 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (3.9 g, 18.7 
20 mmol) as described in Preparation 149 gave 6.54 g (62%) 



Preparation 181 
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o£ the desired compound as an orang foam: X H-NMR is 
consistent with structure; MS (ion spray) 622.5 (M+l); 
Anal- Calc'd for 0331^507: C, 63.75; H, 6.97; N, 11.26. 
Found: C, 63.80; H, 7.09; N, 11.36. 



Preparation 182 




Reaction of the product of Preparation 181 (6.49 g, 10.0 
xnmol) with lithium hydroxide (0.3 g, 12.0 mmoDin dioxane 
(90 mL) and water (50 mL) as described in Preparation 150 
gave 5.93 g (100%) of the desired product: ^-NMR is 
consistent with structure; MS (ion spray) 594.6 (M+l) ; 
Anal. Calc'd for C31H39NSO70 .4 dioxane: C, 62.26; H, 6.76; 
N, 11.14. Found: C, 62.33; H, 6.41; N, 11.19. 



Preparation 183 
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Reaction of the product £ Preparation 182 (5.0 g, 8.4 
znmol ) , 4-methylpiperidine (1.0 inL, 8.4 mmol ) , 1~ 
hydroxybenzotriazole (1.3 g, 9.24 mmol) and l-(3- 
dimethylaminopropyl)-3-etfaylcarbodiimide (1.9 g, 9.24 
5 mmol) in dimethylf ormamide (80 mL) as described in 

Preparation 151 gave 4.44 g (78%) of the desired product 
as a tan foam: ^-NMR is consistent with structure; MS 
(ion spray) 675.7 (M+l) ; Anal. Calc'd for C37H50N6O6O.3H2O: 
C, 65.33; H, 7.50; N, 12.35. Found: C, 65.28; H, 7.37; 
10 N, 12.30. 



Reaction of the product of Preparation 183 (4.17 g, 6.4 
15 mmol) and trif luoroacetic acid (20 xnL) in dichloromethane 

(50 mL) as described in Example 63 gave 2.59 g (65%) of 

the desired product: X H-NMR is consistent with structure; 

MS (ion spray) 575.5 (M+l). Resolution of the 

diastereomers (0,22 g, 0.34 mmol) by chiral HPLC gave the 
20 respective isomers which were individually treated with a 

saturated solution of hydrochloric acid in diethyl ether 

to give the desired products: 

Example 78. (Xsoner 1) t 0.091 g (36%) , 1 H-NMR is 
consistent with structure; t R = 4.40 min; MS (ion spray) 
25 575*3 (M+l); Anal. Calc'd for C32H42N6O4: C, 66.88; H, 
7.37; N, 14.62. F und: C, 66.30; H, 7.20; N, 14.40. 



Examples 78 and 79 
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Exaapl* 79. ( lacunar 2)t 0.059 g (24%); l H-NMR is 
consistent with structure; t B = 5.3 min; MS (ion spray) 
575.3 (M+l); Anal. Calc'd for CjjI^NeO,: C, 66.88; H, 
7.37; N, 14.62. Found: C, 67.02; H, 7.34; N, 14.40. 

5 

Preparation 184 




Reaction of the product of Preparation 182 (0.7 g, 1.2 
mmol) , dimethylamine hydrochloride (0.1 g. 1.2 mmol), 

10 triethylamine (0.2 mL, 1.32 mmol), 1-hydroxybenzotriazole 
(0.18 g, 1.32 mmol) and 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.27 g, 1.32 mmol) in 
dimethyl formamide (30 mL) as described in Preparation 151 
gave 0.55 g (75%) of the desired product as a tan foam: 

15 hi-NMR is consistent with structure; MS (ion spray) 621.7 
(M+l); Anal. Calc'd for C^^Oc C, 63.85; H, 7.15; N, 
13.54. Found: C, 63.56; H, 7.37; N, 13.35. 
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Bmnple 80 




2HCI 



Reaction of the product of Preparation 184 (0.46 g, 0.74 
znmol) with trifluoroacetic acid (2 mL)in dichloromethane 
5 (6 mL) as described in Example 63 gave 0.22 g (50%) of 
the desired product as a yellow solid: l H-NMR is 
consistent with structure; MS (ion spray) 521.4 (M+l) ; 
Anal. Calc'd for C 2 eH 36 N 6 (V2.5HCl: C, 54.97; H, 6.34; N, 
13.74. Found: C. 54.85; H, 6.23; N, 13.58. 



Reaction of the product of Preparation 182 (0.59 g, 1 
mmol) # pyrrolidine (0.078 g, 1.1 mmol), 1- 
15 hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 

dimethylaminopropyl) -3-ethylcarbodiimide (0.27 g, 1.1 
mmol) in dimethylf ormamide (12 mL) as described in 
Preparation 151 gave 0.52 g (80%) of the desired product: 



10 



Preparation 185 
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1 H-NMR is consistent with structure; MS (ion spray) 646 

(M+l); Anal. Calc'd for C35H46N6O6: C, 65.00; H, 7.17; N, 

12.99. Found: C, 65.00; H, 7.05; N, 12.82. 

gjcmpla 81 




HCI 



Reaction of the product of Preparation 185 (0.39 g, .0.61 
mmol) with trifluoroacetic acid (3.5 mL) 
indichloromethane (12 mL) as described in Example 63 gave 
10 0.3 g (90%) of the desired product as a white solid: X H- 
NMR is consistent with structure; MS (ion spray) 546 
(M+l); Anal. Calc'd for C 3 oH36N 6 (V1.4HCl: C, 60*99; H, 
6.69; N, 14.22. Found: C, 61.08; H, 6.51; N, 13.89. 



15 



Preparation 186 




Reaction of the product of Preparation 182 (0.7 g, 1,32 
mmol), 4- (4-fluorobenzoyl)piperidine hydrochloride (0.3 
g. 1.2 mmol), triethylamine (0.2 mL, 1.32 mmol), 1- 
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hydroxybenzotriaz le (0.18 g, 1.32 znznol) and l-(3- 
dimetiylaminopropyl) -3-ethylcarbodiimide (0.27 g, 1.32 
xnznol) in dimethylf ormamide (30 xnL) as described in 
Preparation 151 gave 0.68 g (72%) of the desired product 
5 as a tan foam: 2 H-NMR is consistent with structure; MS 
(ion spray) 783.6 (M+l); Anal. Calc'd for C43H51FN6O7: C, 
65.97; H, 6.57; N, 10.73. Found: C, 65.86; H, 6.62; N, 
10.62. 

10 Examples 82 and 83 



Reaction of the product of Preparation 186 (0.7 g, 0.89 
zmool) with trif luoroacetic acid (2 jqL) in dichloromethane 
(6 mL) , as in Example 63 from Examples Part 2A. 0.45 g 

15 (66%) of the desired product as a yellow solid: ^-NMR is 
consistent with structure; MS (ion spray) 683.4 (M+l); 
Anal. Calc'd for C38H43N6CV2 . 4HC1 : C, 59.25; H, 5.94; N, 
10.91. Found: C, 59.24; H, 5.66; N, 11.09. Resolution of 
the diastereomers (0.21 g, 0.32 mmol) by chiral HPLC gave 

20 the respective isomers which were individually treated 

with a saturated solution of hydrochloric acid in diethyl 
ether to give the desired products: 
Example 82. (X«oa*r 1) 0.092 g (38%); X H-NMR is 
consistent with structure; t B = 5.83 min; MS (ion spray) 

25 683.4 (M+l); Anal. Calc'd for C 38 H43FN 6 0 5 *2HC1 : C, 60.40; H, 
6.00; N, 11.12. F und: C, 60.11; H, 6.12; M; 10.98. 




2HCI 
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Haapl« 83 (Imammr 2) 0.065 g (27%) of the desired 
isomer as a white solid: l H-NMR is consistent with 
structtire; t B = 7.62 min; MS (ion spray) 683.4 (M+l) ; 
Anal. Calc'd for C3 8 H«FN 6 05"2HC1: C, 60.40; H, 6.00; N, 
5 11.12. Found: C, 60.15; H, 5.82; N, 10.96. 



Reaction of 1-naphthylacetic acid (9.3 g, 50 mmol) , 
10 thionyl chloride (14.4 mL, 200 mmol), carbon 

tetrachloride (35 mL) , N-bromosuccinimide (8.9 g, 50 
mmol), 48% HBr (8 drops) as described in Preparation 179 
gave 12.6 g (86%) of the desired product as an oil: 1 H- 
NMR is consistent with structure. 



Reaction of the product of Preparation 187 (11.8 g, 40 
mmol), 4 -nitro imidazole (4.5 g, 40 mmol) and sodium 
20 hydride (1.6 g, 40 mmol) in dimethylformamide (50 mL) as 
described in Preparation 148 gave 6.03 g (50%) of the 
desired product as an il: l H-NMR is consistent with 
structure; MS (ion spray) 325.1 (M+l); Anal. Calc'd f r 



Preparation 187 




Preparation 188 
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Ci 7 Hi5N3O4*0.37H 2 0: C, 61.50; H ( 4.78; N, 12.66. Found: C, 
61.46; H, 4.60; N, 12.73. 



Preparation 189 



5 




Reduction of the product of Preparation 188 (1.28 g, 4.0 
ramol) under a hydrogen atmosphere with 5% palladium on 
carbon (0.6 g) followed by coupling with the product of 
Preparation Id (1.5 g, 4.0 xnmol) , 1-hydroxybenzotriazole 

10 (0.59 g, 4.35 mmol) and 1- (3-dimethylaminopropyl) -3- 

ethylcarbodiimide (0.9 g, 4.35 mmol) in tetrahydrofuran 
(30 mL) as described in Preparation 149 gave 1.99 g (77%) 
of the desired product as an orange foam: l H-NMR is 
consistent with structure; MS (ion spray) 657 (M+l); 

15 Anal. Calc'd for C36H43N5O7: C, 65.74; H, 6.59; N, 10.65. 
Found: C, 65.67; H, 6.53; N, 10.87. 



Preparation 190 
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The product of Preparation 189 (1.97 g, 3.0 mmol), 
lithium hydroxide (0.08 g, 3.3 mmol), dioxane (20 mL) , 
water (10 mL) , as in Preparation 150. 1.8 g (95%) of the 
desired product. ^-NMR is consistent with structure; MS 
5 (ion spray) 630 (M+l) ; Anal. Calc'd for C34H39N5O7 1. 05H 2 0: 
C, 62.96; H, 6.39; N, 10.80. Found: C, 63.09; H, 6.39; 
N, 10.40. 



Preparation 191 



10 




Reaction of the product of Preparation 190 (0.63 g, 1.0 
mmol), 4-methylpiperidine (0.099 g, 1.0 mmol) , 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 

15 mmol) in dimethyl formamide (12 mL) as described in 

Preparation 151 gave 0.60 g (85%) of the desired material 
as a white solid: 1 H-NMR is consistent with structure; MS 
(ion spray) 710 (M+l); Anal. Calc'd for C40H50N6O6: C, 
67.58; H, 7.09; N, 11.82. Found: C, 67.33; H, 6.94; N, 

20 11.58. 
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Bxampla 84 




2HCI 



Reaction of the product of Preparation 191 (0.60 g, 0.84 
mmol) with trif luoroacetic acid (4 mL) in dichloromethane 
5 (12 mL) as described in Example 63 gave 0.47 g (92%) of 
the desired product as a white solid: l H-NMR is 
consistent with structure; MS (ion spray) 610 (M+l) ; 
Anal. Calc'd for C35H42N6O42 .7HC1: C, 59.28; H, 6.35; N, 
11.85. Found: C, 59.34; H, 6.57; N, 11.75. 



Reaction of the product of Preparation 190 (0.63 g, 1.0 
mmol), pyrrolidine (0.071 g, 1.0 mmol), 1- 
15 hydroxybenzotriazole(0.15 g, 1.1 xnmol) and l-(3- 

dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethyl formamide (12 mL) as described in 
Preparation 151 gav 0.54 g (78%) of the desired product 
as a solid: 1 H-NMR is consistent with structur ; MS (ion 



10 



Preparation 192 
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spray) 682 (M+l); Anal. Calc'd for C 3 8H4«N 6 0 6 : C 66.84; H, 
6.79; N, 12.31. Found: C, 66.59; H, 6.78; N, 12.29. 



Reaction of the product of Preparation 192 (0.443 g» 0.65 
xnmol) with trif luoroacetic acid (4 mL) in dichloromethane 
(12 mL) as described in Example 63 gave 0.27 g (65%) of 
the desired product as a white solid: 1 H-NMR is 
10 consistent with structure; MS (ion spray) 582 (M+l); 

Anal. Calc'd for 033^^04' 2. 8HC1: C, 57.88; H, 6.01; N, 
12.27. Pound: C, 57.83; H, 6.47; N, 12.11. 



To a solution of Preparation 8 from Examples Part 1 (1.0 
g, 1.7 xnmol), N,N- dimethyl amine hydrochloride, 0.14 g 
(1.7 mmol), tri ethyl amine, 0.26 mL (1.9 mmol) and 1- 
hydroxybenzotriazole, 0.26 g (1.9 mmol) in 70 mL f 



Example 85 




Preparation 193 
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dimethylformamide was added 0.4 g (1.9 mmol) of l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide. The reaction 
mixture was stirred overnight then concentrated. The 
residue was slurried in ethyl acetate, filtered and water 
5 was added. The mixture was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The residue was chromatographed on silica gel using 4% 
methanol /chloroform as eluant to yield 0.58 g (56%) of 
10 the desired compound as a white foam: *H-NMR is 

consistent with structure; MS (FD) 606 (M+) ; Anal. Calc'd 
for C32H42N6O6: C, 63.35; H, 6.98; N, 13.85. Found: C, 
63.18; H, 7.03; N, 13.84. 

15 Example 86 



To a solution of the product of Preparation 193, 0.5 g 
(0.82 mmol) in 12 mL of dichl or ome thane was added 4 mL of 
trifluoroacetic acid. After stirred for 1 h f water was 

20 added. The reaction was quenched with solid sodium 
bicarbonate and was extracted with chloroform. The 
combined organic extracts were washed with brine, dried 
over sodium sulfate, filtered and concentrated. The 
residue was dissolved in ethyl acetate and hydrochloric 

25 acid-saturated ether was added. The resulting slurry was 
concentrated to yield 0.4 g (85%) of the desired product 




SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03525 



-297- 



as a yellow solid: l H-NMR is c nsistent with structure; 
MS (FD) 506.4 (M+) ; Anal, Calc'd for C27H34N6O42 . 9HC1: C, 
53.85? H, 4.50; N, 13.95. Found: C # 53.91; H, 6.14; N, 
13.76. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), diethylamine (0.18 xnL, 1.7 

10 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl fonnamide (80 mL) as described in 
Preparation 193 gave 0.53 g (49%) of the desired product 
as a yellow foam: X H-NMR is consistent with structure; MS 

15 (FD) 634.3 (M+) . 



5 



Preparation 194 




Example 87 
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mL) as described in Example 86 gave 0.47 g (100%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 534.1 (M+) ; Anal. Calc'd for 
C 29 H39N«CV2.4HC1: C, 55.99; H, 6.54; N, 13.51. Found: C, 
5 55.88; H, 6.91; N, 13.32. 



Preparation 195 




Reaction of the product of Preparation 8 from Examples 
10 Part 1 (1.0 g, 1.7 mmol), N, N-me thy 1 ethyl amine (0.15 mL, 
1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol) , 1- 
(3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol)/ dimethylformamide (40 mL) as in Preparation 193 
gave 0.56 g (56%) of the desired product as a tan foam: 
15 l H-NMR is consistent with structure; MS (FD) 620 (M+); 
Anal. Calc'd for C 33 H44N 6 0 6 : C, 63.85; H, 7.15; N # 13.54. 
Found: C, 63.45; H, 7.19; N, 13.15. 
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ExamplQ 88 




N 



ma 



(0.4 g, 0.64 mmol), trifluoroacetic acid (2 mL) , 
dichloromethane (6 mL) , as in Example 86 gave 0.32 g 
5 (84%) of the desired product as a yellow solid: 1 H-NMR is 
consistent with structure; MS (FD) 520 (M+) ; Anal. Calc'd 
for C 2 bH3gN 6 0 4 '2.2HC1: C, 55.97; H, 6.41; N, 13.99. Found: 
C, 56.11; H, 6.23; N, 13.60. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), cyclopropylamine (0.07 mL, 1.0 

15 mmol), l-hydroxybenzotriazole (0.15 g, 1.1 mmol), l-{3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formamide (30 mL) as described in 
Preparati n 193 gave 0.31 g (50%) f the desired product 
as a white f am: 1 H-KMR is consistent with structure; MS 

20 (i n spray) 619.6 (M+l); Anal. Calc'd f r CaaH^NcCVl.lHjO: 



10 



Preparation 196 
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C, 62.07; H, 6.98; N, 13.15. Found: C, 62.19; H, 6.43; 
N, 12.62. 



Example B9 




2HCI 



Reaction of the product of Preparation 196 (0.31 g, 0.5 
mmol) , trifluoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in example 86 gave 0.27 g (90%) of the 
desired product as a white solid: , H-NMR is consistent 
10 with structure; MS (ion spray) 518 (M+l); Anal. Calc'd 
for C 2e H34N 6 04*2.4HCl: C, 55.49; H, 6.05; N, 13.87. Found: 
C, 55.63; H, 5.27; N, 13,29. 



Preparation 197 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol) , benzylamine (0.2 mL, 1.7 mmol) , 
1-hydroxybenzotriazole (0.26 g, 1.7 mmol), l-(3- 
dim thylaminopropyl)-3-ethylcarbodiimide (0.4 g, 1.9 



SUBSTITUTE SHHTT(RULE 20) 



WOOQ/10565 



PCT/US99/03525 



-301- 

mmol), dimethylformamide (80 mL) as in Preparation 193 
gave 0.86 g (75%) of the desired product as a white foam: 
'H-NMR is consistent with structure; MS (FD) 669 (M+) . 

5 Example 90 




2HCI 



Reaction of the product 197 (0.76 g, 1.1 mmol) , 
trifluoroacetic acid (4 mL)/ dichl or ome thane (12 mL) as 
described in Example 86 gave 0.52 g (79%) of the desired 
10 product as a yellow solid: 'H-NMR is consistent with 
structure; MS (FD) 568 (M+); Anal. Calc'd for 
Ca 2 H 3 3N 6 CV2.5HCl: C, 58.25; H, 5.88; N, 12.74. Found: C, 
57.95; H, 6.02; N, 13.18. 

15 Preparation 198 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), N,N-benzylmethylamine (0.22 mL, 
1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 



SUBSTTTUTE SHEET (RULE 20) 



W (XVI 0565 



FCT/US99/0395 



-302- 



(3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol)/ dimethylformamide (80 mL) as in Preparation 193 
gave 0.65 g (56%) of the desired product as a white foam: 
'H-NMR is consistent with structure; MS (FD) 682.5 (M+) . 



Reaction of the product of Preparation 198 (0.6 g, 0.88 
mmol) , trifluoroacetic acid (4 mL) , dichloromethane (12 
10 mL) as described in Example 86 gave 0.53 g (96%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 582.2 (M+) ; Anal. Calc'd for 
C 3 3H 3 ?Ns04'2.5HCl: C, 58.82; H, 6.08; N, 12.47. Found: C, 
58.85; H, 6.27; N, 12.39. 



5 



Example 91 




15 



Preparation 199 
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Reaction f the pr duct f Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), methoxypropyl amine (0,18 mL, 
1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
(3-dimethylanunopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
5 mmol), dimethylformamide (40 mL) as in Preparation 193 
gave 0.8 g (73%) of the desired product as a white foam: 
l H-NMR is consistent with structure; MS (FD) 650 (M+) . 



Reaction of the product of Preparation 199 (0.75 g (1.16 
mmol) i trifluoroacetic acid (4 mL) , dichlorome thane (12 
mL) as described in Example 86 gave 0.52 g (72%) of the 
desired product as a yellow solid: l H-NMR is consistent 
15 with structure; MS (FD) 550 {M+) ; Anal. Calc'd for 

C 29 H 3B N 6 0 5 -2.7HC1: C, 53.66; H, 6.32; N, 12.95. Found: C, 
53.93; H, 6.27; N, 13.14. 



Example 92 



10 




Preparation 200 



20 
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Reaction of the product of Preparation 8 from Exampl s 
Part 1 (0.6 g, 1.0 inmol), 2- (ethylthio) ethylamine 
hydrochloride (0.15 g, 1.0 mmol), triethylamine (0.16 mL, 
1.1 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 inmol), 1- 
5 (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formami de (30 mL) as in Preparation 193 
gave 0.42 g (63%) of the desired product as a white foam: 
'H-NMR is consistent with structure; MS (FD) 663.3 (M+); 
Anal. Calc'd for CaAsNeOeS: c, 61.24; H, 6.95; N, 12.60. 
10 Found: C, 61.00; H, 6.83; N, 12.48. 



Reaction of the product of Preparation 200 (0.36 g, 0.54 
15 inmol), trlfluoroacetic acid (2 mL) , dichlorome thane (6 
mL), as described in Example 86 gave 0.28 g (80%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 566 (M+); Anal. Calc'd for 
C29H3BN6O4S.2.2HCI: C, 53.84; H, 6.26; N, 12.99. Found: C, 
20 53.99; H, 6.03; N, 12.79. 



Example 93 
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Preparation 201 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), phenoxyethyl amine (0.14 g, 1.0 
5 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formamide (20 mL) as described in 
Preparation 193 gave 0.53 g (76%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
10 (FD) 698 (M+) . 



Example 94 




2HCI 



Reaction of the product of Preparation 201 (0.46 g, 0.67 
15 mmol), trifluoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in Example 86 gave 0.28 g (62%) of the 
desired product as a white solid: 'H-NMR is consistent 
with structure; MS (FD) 598 (M+); Anal. Calc'd for 
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C33H 3 8N 6 O 5 .2.0HCl: C, 59.01; H, 6.00; N, 12.51. Fund: C, 
58.97; H, 6.09; N, 12.40. 



Preparation 202 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4-f luorophenethylamine (0.13 
mL, 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol)/ 
1- (3-dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 

10 1.1 mmol), dimethyl formamide (30 mL) as described in 

Preparation 193 gave 0.5 g (71%) of the desired product 
as a yellow foam: 1 H-NMR is consistent with structure; MS 
(FD) 700.5 <M+); Anal. Calc'd for CssI^FNeCVO.SIfcO: C, 
64.30; H, 6.53; N, 11.84. Found: C, 64.12; H, 6.38; N, 

15 11.73. 



Example 95 
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Reaction of th product of Preparation 202 (0.5 g, 0.71 
mmol), trifluoroacetic acid (2 mL), dichlorome thane (6 
mli), as described in Example 86 gave 0.28 g (58%) of the 
desired product as a white solid: 1 H-NMR is consistent 
5 with structure; MS (FD) 600 (M+); Anal. Calc'd for 

C3sH 3 7nJ6<V2.2HCl: C, 58.21; H, 5.80; N, 12.34. Found: C, 
58.32; H, ,5.92; N, 12.07. 



Preparation 203 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1-0 g, 1.7 mmol), 3-pyrroline (0.13 mL, 1.7 
mmol), 1-hydroxybenzotriazole (0.25 g, 1.9 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
15 mmol), dimethyl formamide (80 mL) as described in 

Preparation 193 gave 0.75 g (70%) of the desired product 
as a white foam: 1 H-NMR is consistent with structure; MS 
(FD) 630.2 (M+). 
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Example 96 




2HC1 



Reaction of the product of Preparation 203 (0.7 g, 1.1 
xnmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
5 mL) as described in Example 86 gave 0.52 g (84%) of the 
desired product as a yellow solid: l H-NMR is consistent 
with structure; MS (FD) 530 (M+) . Anal. Calc'd for 
C29H 33 N«04-2.7HC1: C, 55.37; H, 5.88; N, 13.36. Found: C, 
55.49; H, 5.95; N, 13.56. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), R-2-methoxymethylpyrrolidine 
15 (0.2 mL, 1.7 mmol), l-hydroxybenzotriazole (0.26 g, 1.9 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 
g, 1.9 mmol), di methyl f nnamide (80 mL) , as describe" in 
Preparation 193 gave 0.82 g (71%) of the desired compound 



10 



Preparation 204 
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as a white foam: 'H-NMR is consistent with structure; MS 
(FD) 676.4 (M+). 



Example 97 




2HCI 



Reaction of the product of Preparation 204 (0.7 g, 1.0 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL), as described in Example 86 gave 0.56 g (92%) of the 
desired product as a white solid: , H-NMR is consistent 
10 with structure; MS (FD) 576 (M+); Anal. Calc'd for 

C 3 iH 39 N 6 0s'2.5HCl: C, 55.75; H, 6.41; N, 12.58. Found: C, 
55.45; H, 6.36; N, 13.17. 
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1.7 mmol), l-hydroxybenzotriazole (0.23 g, 1.7 mmol), 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dichloromethane (50 mL) as described in Example 86 
gave 0.2 g (17%) of the desired compound as a yellow 
5 foam: 'H-NMR is consistent with structure; MS (FD) 690 
(M+) . 



Example 98 




2HCI 



10 Reaction of the product of Preparation 205 (0.18 g, 0.26 
mmol), trifluoroacetic acid {3.3 mL), dichloromethane (10 
mL) as described in Example 86 gave 0.16 g (93%) of the 
desired product as a white foam: 1H-NMR is consistent 
with structure; MS (FD) 590 (M+) . 

15 

Preparation 206 




Reaction of th product of Preparati n 8 from Exampl s 
Part 1 (1.0 g, 1.7 mmol)/ (S)-2-m thoxymethylpyrrolidin 
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(0.2 mL, 1.7 mmol), 1-hydroxybenzotrlazole (0.26 g, 1.9 
mmol), 1- (3-dimetiylaminopropyl) -3*ethylcarbodiimide (0.4 
g, 1.9 mmol), dimethyl formaml de (80 mL) as described in 
Preparation 193 gave 0.87 g (76%) of the desired product 
5 as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 676 (M+). 



Example 99 




10 Reaction of the product of Preparation 206 (0.77 g, 1.1 
mmol) i trifluoroacetic acid (4 mL) , dichlorome thane (12 
mL) as described in Example 86 gave 0.54 g (77%) of the 
desired product as a tan solid: 1 H-NMR is consistent with 
structure; MS (FD) 576.1 (M+) ; Anal. Calc'd for 

15 C31H39N6O52.3HCI: C, 56.37; H, 6.45; N, 12.72. Found: C, 
56.28; H, 6.04; N, 13.36. 



Preparation 209 
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Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol) , 3, 5-dimethylpyrr lidine (0.2 
mL, 1.7 mmol)/ 1-hydroxybenzotriazole (0.26 g, 1.9 mmol)/ 
1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
5 mmol), dimethyl form a mi de (80 mL), as described in 

Preparation 193 gave 0.95 g (85%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 661 (M+); Anal. Calc'd for Ca^eNsOs: C, 65.43; H, 
7.32; N, 12.72. Found: C, 65.22; H, 7.19; N, 12.87. 

10 



Example 100 




2HCI 



Reaction of the product of Preparation 208 (0.9 g, 1.4 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
15 mL) as described in Example 86 gave 0.69 g (83%) of the 
desired product as a yellow solid: *H-NMR is consistent 
with structure; MS (FD) 561 (M+); Anal. Calc'd for 
C 3 iH39N 6 04 a 2.2KCl: C, 58.10; H, 6.64; N, 13.11. Found: C, 
58.04; H, 6.75; N, 13.53. 

20 
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Praparati n 209 

Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), azetidine (0.11 mL, 1.7 mmol) , 
5 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 

dimethylaminopropyl) -3-ethylcarbodiimide (0*4 g, 1.9 
mmol), dimethyl formamide (80 mL) as described in 
Preparation 193 gave 0.64 g (61%) of the desired product 
as a tan foam: l H-NMR is consistent with structure; MS 
10 (FD) 618 (M+) . 



Bxampl* 101 




2HCI 



Reaction of the product of Preparation 209 (0.5 g, 0.81 
15 mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.42 g (93%) of the 
desired pr duct as a white solid: l H-NMR is consistent 
with structure; MS (FD) 518 |M+) ; Anal. Calc'd for 
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PCTAJS99/03525 



C 2 8H 3 3N604-2.5HC1: C, 55,15; H, 6.03; N, 13.78. Found: C, 
55.36; H, 5.87; N, 14.01. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), heptamethyleneimine (0.22 mL, 
1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dime thy 1 ami nopr opy 1 ) - 3 - ethyl c arbodi i m i de (0.4 g, 1.9 
10 mmol)/ dimethyl f ormamide (80 mL) as described in 

Preparation 193 gave 0.89 g (77%) of the desired product 
as a tan foam: l H-NMR is consistent with structure; MS 
(FD) 674 (M+); Anal. Calc'd for C 3 7H 5 aN 6 0 € '0 . 6H 2 0: C, 64.82; 
H, 7.53; N, 12.26. Found: C, 64.59; H, 7.39; N, 12.83. 



Reaction of the product of Preparation 210 (0.83 g, 1.2 
xnmol) , trifluoroacetic acid (4 mL) , dichloromethane (12 
20 mL) as described in Example 86 gave 0.67 g (92%) of the 



Preparation 210 




15 



Example 102 
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desir d product as a tan solid: 'H-NMR is consistent with 
structure; MS (high res) calc'd for Cj^^O*: 575.3346. 
Found: 575.3352. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1,0 g, 1.7 mmol), 3-azabicyclo (3.2.2) nonane (0.21 
g, 1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 

10 l-(3-dimethylasdnopropyl)-3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl form ami de (80 mL) as described in 
Preparation 193 gave 1.0 g (85%) of the desired compound 
as a yellow foam: a H-NMR is consistent with structure; MS 
(FD) 686 (M+); Anal. Calc'd for CmHmNgOg: C, 66.45; H, 

15 7.34; N, 12.24. Found: C, 66.65; H, 7.42; N, 12.34. 



Reaction f the product of Preparation 211 (0.95 g, 1.4 
mmol), trifluoroacetic acid (4 mL), dichl romethane (12 



Preparation 211 




Example 103 
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mL) as described in Example 86 gav 0.75 g (86%) of the 
desir d product as a yellow solid: t H-NMR is consistent 
with structure; MS (FD) 586 (M+); Anal. Calc'd for 
C M H«iN<a 4 '2.2HCl: C, 59.43; H, 6.68; n, 12.60. Found: C, 
5 59.54; H, 6.86; N, 12.73. 

Preparation 212 

Reaction of the product of Preparation 8 from Examples 
10 Part 1 (1.0 g, 1.7 nnnol) , thiazolidine (0.134 xnL, 1.7 
mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol)/ dimethyl formamide (40 mL) as described in 
Preparation 193 gave 0.33 g (30%) of the desired product 
15 as a white foam: l H-NMR is consistent with structure; MS 
(FD) 650 (M+). 



Example 104 




2HCI 
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Reaction f th product of Pr paration 212 (0.31 g, 0.48 
nnnol), trif luoroacetic acid (4 mL), dichloromethane (12 
mL) as described in Example 86 gave 0.28 g (93%) of the 
desired product as a white solid: 'H-NMR is consistent 
5 with structure; MS (FD) 550 (M+) ; Anal. Calc'd for 

CmH 3 «N 6 0«S-2.6HC1: c, 52.10; H, 5.72; N, 13.01. Found: C, 
52.01; H, 5.78; N, 13.23. 



Preparation 213 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 nnnol), thiomorpholine (0.1 mL, 1.0 
mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 ramol), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 

15 mmol), dimethyl formamide (40 mL) as described in 

Preparation 193 gave 0.34 g (55%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 664 (M+); Anal. Calc'd for Cs^NeOeS'O.lHjO: C, 
61.43; H, 6.67; N, 12.64. Found: 59.81; H, 6.79; N, 

20 12.31. 
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Exampla 105 




3HCI 



Reactioi> of the product of Preparation 213 (0.3 g, 0.45 
5 xnmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.26 g (100%) of the 
desired product as a yellow solid: l H-NMR is consistent 
with structure; MS (FD) 564.1 (M+) ; Anal. Calc'd for 
C29H 3 6N € Os ; 3HCl: C, 51.67; H, 5*83; N, 12-47. Found: C, 

10 52.08; H> 6.24; N, 12.48. 

i 

! Preparation 214 




To a solution of the product of Preparation 213, 0.52 g 

(0.78 zmooli) in 10 mL of dichloromethane was added 0.36 mL 

i 

15 (3.12 mmolj of 30% hydrogen peroxide. The solution was 
heated to reflux for 4 h, then quenched with sodium 
bisulfite and concentrated. The residue was 
chromatographed on silica gel using 10% 
methanol/chloroform as eluant to yield 0.16 g (30%) of 

! 
i 
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the desired product as a white foam: 'H-NMR is consistent 
with structure; MS (FD) 681 (M+) ; Anal. Calc'd for 
C 3 4lii4N 6 O7S1.5H 2 0: C, 56.42; H, 6.54; N, 11.61. Found: C, 
56.39; H, 6.15; N, 11.67. 

5 

Example 106 




Reaction of the product of Preparation 214 (0.15 g, 0.21 
nnnol), trifluoroacetic acid (4 mL), dichloromethane (12 

10 mL) as described in Example 86 gave 0.13 g (100%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 580 (M+); Anal. Calc'd for 
C29H 36 N 6 05S-2.5HC1: C, 51.84; H, 5.78; N, 12.51. Found: C, 
51.81; H, 5.79; N, 11.84. 

15 Preparation 215 




Reaction f the product of Preparation 6 from Examples 
Part 1 (0.5 g, 0.9 mmol), N-methylpiperazine (0.1 mL, 0.9 
mmol), l-hydroxybenzotriazol (0.13 g, 1.0 mmol ), l-(3- 
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dimethyl aminopropyl ) -3-ethylcarbodiimide (0.2 g, 1.0 
mmol), dimethylformamide (30 mL) as described in 
Preparation 193 gave 0.12 g (20%) of the desired product 
as a clear oil: 1 H-NMR is consistent with structure; MS 
5 (FD) 662 (M+). 



Reaction of the product of Preparation 215 (0.1 g, 0.15 
10 ramol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.085 g (94%) of the 
desired product as a yellow solid: 'H-NMR is consistent 
with structure; MS (FD) 561 (M+) . 

15 Preparation 216 



Part 1 (0.6 g, 1.0 mmol) , 1-acetylpiperazin (0.13 g, 1.0 



Example 107 





Reaction of the product of Preparation 8 from Examples 
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mmol) , 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodlimi de (0.23 g, 1.1 
mmol), dimethyl formamide (40 mL) as described in 
Preparation 193 gave 0.52 g (75%) of the desired compound 
5 as a tan foam: 1 H-NMR is consistent with structure; MS 
(FD) 689.4 (M+). 



10 Reaction of the product of Preparation 216 (0.47 g, 0.68 
mmol), trifluoroacetic acid (4 mL), dichloromethane (12 
mL) as described in Example 86 gave 0.2 g (50%) of the 
desired product as a tan solid: 'H-NMR is consistent with 
structure; MS (FD) 589.3 (M+) ; Anal. Calc'd for 

15 C 3 iH39N70s"4.5HCl: C, 49.40; H, 5*82; N, 13.01. Found: C, 
49.84; H, 5.99; N, 12.57. 



20 Reacti n f the product of Preparati n 8 fr m Examples 
Part 1 (0.5 g, 0.9 mmol) , N-phenylpip razin (0.14 mL, 



Example 108 




Preparation 217 
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0.9 mm 1), 1-hydroxybenzotriazole (0.13 g, 1.0 mmol), 1- 
(3-dimethylaminopropyl)-3-ethylcarb diimide (0.2 g, 1.0 
mmol), dimethyl formamide (30 mL) as described in 
Preparation 193 gave 0.42 g (65%) of the desired product 
5 as a tan foam: 1 H-NMR is consistent with structure; MS 
ITD) 723.7 (M+); Anal. Calc'd for CiAdbOs: C, 66.37; H, 
6.82; N, 13.55. Found: C, 62.92; H, 6.87; N, 13.24. 



Example 109 



10 




2HCI 



Reaction of the product of Preparation 217 (0.38 g, 0.5 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.2 g (87%) of the 
desired product as a tan foam: , H-NMR is consistent with 
15 structure; MS (FD) 623 (M+) . 
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Preparation 218 




Reaction of the product of Preparation 6 from Examples 
Part 1 {0.6 g, l.Ommol), 1- (4-fluorophenyl)piperazine 
5 (0.18 g, 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 
mmol ) , 1- ( 3-dimethylaminopropyl ) -3-ethylcarbodiimide 
(0.23 g, 1.1 mmol), dimethyl formamide (30 mL) as 
described in Preparation 193 gave 0.42 g (57%) of the 
desired product as a tan foam: 1 H-NMR is consistent with 
10 structure; MS (FD) 742 (M+); Anal. Calc'd for 

C 4 oH4bN7OgF0.4H2O: C, 64.14; H, 6.57; N, 13.09. Found: C, 
64.06; H, 6.35; N, 12.75. 



Reaction of the product of Preparation 218 (0.37 g, 0.5 
mzool), trifluoroacetic acid (2 mL)/ dichloromethane (6 
mL) as described in Example 86 gave 0.36 g (100%) of the 
desired product as a white solid: l H-NMR is consistent 



Example 110 



15 




2HCI 
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with structure; MS (FD) 641 (M+) ; Anal. Calc'd f r 
C 35 H4oN70<F-2.8HCl: C, 56.52; H, 5.80; N, 13.18. Found: C, 
56.92; H, 5.79; N, 12.86. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4-piperazinoacetophenone (0.2 
g, 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 

10 l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 
1.1 mmol), dimethylformamide (30 mL) as described in 
Preparation 193 gave 0.42 g (55%) of the desired compound 
as a tan foam: 'H-NMR is consistent with structure; MS 
(ion spray) 766.2 (M+l); Anal. Calc'd for C^HsjNiCVO. 8H 2 0: 

15 C, 64.56; H, 6.91; N, 12.55. Found: C, 64.59; H, 6.59; 
N, 12.31. 



5 



Preparation . 219 




Example 111 




2HCI 
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Reaction of the product of Preparation 219 (0.36 g, 0.47 
mmol), trifluoroacetic acid (2 mL), dichloromethane (6 
mL) as described in Example 86 gave 0.33 g (94%) of the 
desired product as a yellow solid: 'H-NMR is consistent 
5 with structure; MS (ion spray) 666 (M+l) ; Anal. Calc'd 
for C 3 7H 43 N705-2 . 5HC1: C, 58.71; H, 6.06; N, 12.95. Found: 
C, 58.56; H, 6.44; N, 12.60. 



Preparation 220 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), l-(2-pyridyl)piperazine (0.16 
mL, 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 

15 1.1 mmol), dimethyl formamide (40 mL) as described in 

Preparation 193 gave 0.48 g (66%) of the desired product 
as a white foam: 1 H-NMR is consistent with structure; MS 
(ion spray) 725 (M+l); Anal. Calc'd for Cj^sNeCh.0 .5H,0: 
C, 63.83; H, 6.73; N, 15.27. Found: C, 63.85; H, 6.76; 

20 N, 15.09. 
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Example 112 




2HCI 



Reaction of the product of Preparation 220 (0.42 g, 0.58 
5 mmol), trifluoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in Example 86 gave 0.35 g (88%) of the 
desired product as a white foam: 1 H-NMR is consistent 
with structure; MS (high res) calc'd for C 3 4H 4 iN 3 0«: 
625.3251. Found: 625.3256. 

10 

Preparation 221 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 1-benzylpiperazine (0.18 mL, 
15 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
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mmol), dimethyl fonnamide (30 mL) as described in 
Preparation 193 gave 0.3 g (40%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(ED) 737.6 (M+); Anal. Calc'd for CnHsiNiOe: C, 66.74; H, 
5 6.97; N, 13.29. Found: C, 66.67; H, 7.08; N, 13.09. 



Example 113 




3HCI 



Reaction of the product of Preparation 221 (0.28 g, 0.38 
10 mmol), trifluoroacetic acid (2 mL), dichlorome thane (6 
mL) as described in Example 86 gave 0.19 g (70%) of the 
desired product as a yellow solid: 'H-NMR is consistent 
with structure; MS (FD) 637 (M+); Anal. Calc'd for 
C 3 6H43N7(V3.5HC1: C, 56.49; H, 6.12; N, 12.81. Found: C, 
15 56.77; H, 6.44; N, 12.31. 



Preparation 222 
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Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 1- ( (3-trifluoromethyl) -2- 
pyridyDpiperazine (0.23 g, 1.0 mmol)/ 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
5 dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formamide (40 mL) as described in 
Preparation 193 gave 0.5 g (63%) of the product as a tan 
foam: 1 H-NMR is consistent with structure; MS (ion spray) 
793 (M+l) . 



Reaction of the product of Preparation 222 (0.42 g, 0.53 
mmol), trifluoroacetic acid (2 mL) , dichloromethane (6 
15 mL) as described in Example 86 gave 0.34 g (85%) of the 
desired product as a yellow solid: 1 H-NMR is consistent 
with structure; MS (ion spray) 693 (M+l); Anal. Calc'd 
for C35H39N6O4F3 2.3HCI: C, 54.13; H, 5.36; N, 14.43. 
Found: C, 54.00; H, 5.55; N, 14.07. 



10 



Example 114 




2HCI 



20 
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Preparation 223 




To a solution of d-pipecolinic acid, 2.0 g (15.5 mmol) in 
30 ml of 4N sodium hydroxide as 0°C was added 2.9 mL of 
5 benzyl chloro formate drop wise. The mixture was stirred 
overnight slowly warming to ambient temperature then was 
quenched into 5N hydrochloric acid. The mixture was 
extracted with chloroform- The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
10 filtered and concentrated to yield 4.1 g (100%) of the 
desired product as a colorless oil: l H-NMR is consistent 
with structure; MS (FD) 264 <M+) • 



A solution of the product of Preparation 223, 4.1 g (15.5 
mmol) and p- toluene sulfonic acid, 0.6 g in 100 mL of 
absolute ethanol was refluxed for 7 h. The mixture was 
quenched with solid sodium bicarbonate and concentrated. 
20 The residue was partitioned between ethyl acetate and 
water and extracted with ethyl acetate. The combined 

rganic extracts were washed with brin , dried ov r 
sodium sulfate, filtered and cone ntrated. The r sidue 



Preparation 224 



15 
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was chromatograph d on silica gel using chloroform as 
eluant to yield 0.91 g (20%) of the desired product as a 
colorless oil: 'H-NMR is consistent with structure; MS 
(FD) 291 <M+); Anal. Calc'd for CieH 2 iN0 4 : C, 65.96; H, 
S 7.27; N, 4.81. Found: C, 66.21; H, 7.23; N, 4.93. 



A solution of the product of Preparation 224, 0.9 g (3.0 
10 mmol) in 20 mL of ethyl acetate and 40 mL of absolute 

ethanol was added to a slurry of 10% palladium on carbon, 
0.5 g in 20 mL of ethyl acetate. The slurry was 
hydrogenated at 40 psi for 40 min, then was filtered 
through celite and concentrated to yield 0.3 g (64%) of 
15 the desired product as a colorless oil: This material 
was carried on without purification. 



20 Reaction of the product of Preparation 8 from Examples 
Part 1 (1.1 g, 1.9 mmol), the product of Preparation 225 
(0.3 g, 1.9 mmol), 1-hydroxybenzotriazole (0.28 g, 2.1 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 



Preparation 225 




Preparation 226 
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(0.43 g, 2.1 mmol), dim thylformamid (40 mL) , as 
described in Preparation 193 gave 0.81 g (59%) of the 
desired product as a tan foam: 'H-NMR is consistent with 
structure; MS (FD) 719 (M+) ; Anal. Calc'd for C M H 5 oN 6 08: 
5 C, 63.49; H, 7.01; N, 11.69. Found: C, 62.98; H, 7.33; 
N, 11.51. 



Example 115 




2HCJ 



10 Reaction of the product of Preparation 226 (0.75 g, 1.0 
mmol), trifluoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in Example 86 gave 0.6 g (87%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 619 (M+); Anal. Calc'd for 

15 C 33 H«N«(V2HC1: C, 57.31; H, 6.41; N, 12.15. Found: C, 
57.09; H, 6.50; N, 12.04. 
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Preparation 227 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1-7 mmol), ethyl nipecotate (0.27 mL, 1.7 
5 mmol), 1-hydroxybenzotriazole (0.25 g, 1.9 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol)/ dimethyl formamide (60 mL). as described in 
Preparation 193 gave 0.97 g (79%) of the desired product 
as a tan foam: l H-NMR is consistent with structure; MS 
10 (FD) 718 (M+) . 



Reaction of the product of Preparation 227 (0.91 g, 1.26 
15 mmol), trifluoroacetic acid (4 mL), dichloromethane (12 
mL) as described in Example 86 gave 0.7 g (84%) of the 
desired product as a white solid: a H-NMR is consistent 
with structur ; MS (FD) 618 (M+); Anal. Calc'd for 



Example 116 
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C3A 2 Ni06*2. 2HC1: C, 56.71; H, 6.37; N, 12.02. F und: C, 
56.71; H, 6.44; N, 12.45. 



Preparation 228 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.7 g, 1.2 nnnol), 3,5-dimethylpiperidine (0.16 
mL, 1.2 mmol) , 1-hydroxybenzotriazole (0.18 g, 1.32 
mmol ) 9 1- ( 3-dimethylaminopropyl ) -3-ethylcarbodiimide 
10 (0*27 g, 1.32 nnnol), dimethylfonoamide (80 mL) as 

described in Preparation 193 gave 0.8 g (100%) of the 
desired product as a tan solid: 1 H-NMR is consistent with 
structure; MS (FD) (674 (M+) . 

15 Example 117 




Reaction of the product of Preparation 228 (0.47 g, 0.7 
mmol), trifluoroac tic acid (4 mL), dlchloromethane (12 
mL) as in Example 86 gav 0.4 g (93%) of the desired 
20 pr duct as a yellow s lid: 'H-NMR is consistent with 
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structure; MS (high res) calc'd for C32H43M604: 575.3346. 
Found: 575.3341. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), 4-phenylpiperidine (0.28 g, 1.7 
mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (0.4 g, 1.9 
10 mmol)/ dimethyl formamide (80 mL) as described in 

Preparation 193 gave 0.92 g (75%) of the desired compound 
as a tan foam: 1 H-NMR is consistent with structure; MS 
(FD) 722 (M+). 

15 Example 118 



Reaction of the product of Preparation 229 (0.88 g, 1.2 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.77 g (96%) of the 
20 desired product as a yellow solid: 1 H-NMR is consistent 



Preparation 229 





2HC4 
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with structure; MS (FD) 622.2 (M+) ; Anal. Calc'd for 
C 36 H42N60 4 '2.3HC1: C, 61.19; H, 6.33; N, 11.89. Found: C, 
61.02; H, 6.35; N, 11.97. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol); 4- (3- 

trifluoromethylphenyl) piper idine hydrochloride (DE 
10 3500898, DE 2048589) (0.27 g, 1.0 mmol)/ triethylamine 

(0.16 mL, 1.1 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 
mmol ) , 1- ( 3-dimethylaminopropyl ) -3-ethylcarbodiimide 
(0.23 g, 1.1 mmol)/ dimethyl formamide (40 mL) as 
described in Preparation 193 gave 0.4 g (50%) of the 
15 desired product as a tan foam: l H-NMR is consistent with 
structure; MS (FD) 791 (M+); Anal. Calc'd for C^sFaNsOt: 
C, 63.79; H/ 6.35; N, 10.63. Found: C, 63.56; H, 6.53; ■ 
N/ 10.57. 
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Exampla 119 




2HQ 



Reaction of the product of Preparation 22 9A (0.36 g, 0.45 
mmol), trifluoroacetic acid (2 mL), dichloromethane (6 
5 mL) as described in Example 86 gave 0*34 g (100%) of the 
desired product. 1 H-NMR is consistent with structure; MS 
(FD) 690 (M+); Anal. Calc'd for CaiHu^Fs^.SHCl: C, 
56.86; H, 5.61; N, 10.75. Found: C, 56.72; H, 5.88; N, 
10.48. 



Reaction of the product of Preparation 8 from Examples 
Part 1 ( 0 . 6 g, 1.0 mmol ) , 4- (4-methoxyphenyl ) piperidine 
15 hydrochloride (WO 9518118, EP 630887) (0.27 g, 1.0 mmol), 
triethylamine (0.16 mL, 1.1 mmol), 1-hydroxybenzotriazole 
(0.15 g, 1.1 mmol), 1- (3-dimethylaminopropyl) -3- 
thylcarbodiimide (0.23 g, 1.1 mmol), dimethyl formamide 
(40 mL), as described in Preparation 193 gave 0.45 g 



10 



Preparation 230 
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(60%) of the desired product as a tan f am: 'H-NMR is 
consistent with structure; MS (FD) 754 (M+); Anal. Calc'd 
for C42H32N6O7: C, 67.00; H, 6.96; N, 11.16. Found: C, 
66.66; H, 7.40; N, 10.95. 



Reaction of the product of Preparation 230 (0.4 g, 0.53 
mmol) , trifluoroacetic acid (2 mL), dichlorome thane (6 
10 mL), as described in Example 86 gave 0*32 g (84%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with structure; MS (FD) 652 (M+); Anal. Calc'd for 
C37H44N € Os-2HCl: C, 61.24; H, 6.39; N, 11.58. Found: C, 
60.97; H, 6.38; N, 11.33. 



R action of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol) , 4- (2-methoxyphenyl) piper idine 
20 (0.19 g, 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 



Example 120 




Preparation 231 
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10 



15 



mmol ) , 1- ( 3-dimethylaminopropyl ) -3-ethylcarbodiimide 
(0.23 g, 1.1 mmol), dim thylformamlde (30 mL) as 
described in Preparation 193 gave 0.63 g (84%) of the 
desired product as a white foam: 1 H-NMR is consistent 
with structure; MS (FD) 752 (M+); Anal. Calc'd for 
C 42 H 5 2NcO7'0.1H20: C, 65.44; H, 7.06; N, 10.90. Found: C, 
65.56; H, 7.13; N, 10.89. 



Example 121 




2HCJ 



Reactioxl of the product of Preparation 231 (0.59 q, 0.78 
mmol), tjrifluoroacetic acid (2 mL)/ dichloromethane (6 
mL) as described in Example 86 gave 0.42 g (74%) of the 
desired product as a white solid: 1 H-NMR is consistent 
with stricture; MS (FD) 652 (M+) ; Anal. Calc'd for 

i|2HCl: C, 61.24; H, 6.39; N, 11.58. Found: C, 
6.35; N, 11.33. 

Preparation 232 



C 3 7H44N C Os 

60.94; H 



20 



K> 




SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03525 



-339- 



Reaction of the product. of Preparation B from Examples 
Part 1 (1.0 g, 1.7 mmol), ethyl isonipecotate (0.27 oL, 
1.7simol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.4 g, 1.9 
5 mmol), dimethyl formamide (60 mL) as described in 

Preparation 193 gave 0.87 g (71%) of the desired product 
as a yellow foam: 1 H-NMR is consistent with structure; MS 
(FD) 718 (M+) . 

10 Example 122 



Reaction of the product of Preparation 232 (0.85 g, 1.2 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL) as in Example 86 gave 0.72 g (91%) of the desired 
15 product as a white solid: 'H-NMR is consistent with 
structure; MS (FD) 618 (M+); Anal. Calc'd for 
C 33 H«2N6<V2.6HC1: C, 55.56; H, 6.30; N, 11.78. Found: C, 
55.89; H, 6.34; N, 12.27. 
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Proparati n 233 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.84 g, 1.45 mmol), 4-methoxypiperidine 
5 hydrochloride (Baker, et al.; J. Med. Chem. 1992, 35(10), 
1722-34) (0.22 g, 1.45 mmol), tri ethyl amine (0.22 mL, 1.45 
mmol), 1-hydroxybenzotriazole (0.21 g, 1.6 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbocliimide (0.32 g, 1.6 
mmol), dimethyl formamide (40 mL) as described in 
10 Preparation 193 gave 0.74 g (76%) of the desired product 
as a white foam: 'H-NMR is consistent with structure; MS 
(FD) 676.6 (M+); Anal. Calc'd for CsAeNsCfc: C, 63.89; H, 
7.15; N, 12.42. Found: C, 63.84; H, 7.17; N, 12.12. 

15 Example 123 



Reaction of the product of Preparation 233 (0.66 g, 1.0 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.54 g (84%) f the 
20 desired product as a whit solid: 1 H-NMR is consistent 




2HCI 
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with structure; MS (FD) 576.3 (M+); Anal. Calc'd for 
C 3 iH4oN 6 05 a 2.5HCl: C, 55.75; H, 6.41; N, 12.56. Found: C, 
55.86; H, 6.52; N, 12.27. 



A slurry of 4-ethylpyridine, 10 g (93.3 mmol) and 5% 
Rh/C, 5 g in 135 mL of absolute ethanol was hydrogenated 
at 60 psl and 50°C overnight. The reaction mixture was 
10 filtered through celite and distilled at atmospheric 

pressure to yield 3.6 g (34%) of the desired product as a 
colorless oil: 1 H-NMR is consistent with structure; MS 
(FD) 114 (M+j; b.p. - 153-155°C. 

15 Preparation 235 



Part 1 (0.6 g, 1.0 mmol), 4-ethylpiperidine (0.13 g, 1.0 
mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol) , l-(3- 
20 dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formaml de (40 mL) as described in 
Preparation 193 gave 0.57 g (85%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(i n spray) 675.4 (M+l) . Anal. Calc'd f r 



Preparation 234 





Reaction of the product of Preparation 8 from Examples 
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Cj^HsoNeOe-O.lCHClj: C, 64.88; H, 7.35; N, 12.24. Found: C, 
65.01; H, 6.95; N, 12.16. 



2HCI 




Eacanpla 124 

Reaction of the product of Preparation 235 (0.57 g, 0.84 
mmol), trif luoroacetic acid (2 mL) r dichloromethane (6 
mL) as described in Example 86 gave 0.34 g (63%) of the 
desired product as a white solid: 'H-NMR is consistent 
10 with structure; MS (ion spray) 575 (M+l); Anal. Calc'd 

for C M H 4 2N 6 04*2HC1: C, 59.35; H, 6.85; N, 12.98. Found: C, 
59.19; H, 6.65; N, 12.80. 



Preparation 236 




A slurry of 4-isopropylpyridine, 15.8 g (130 mmol) and 5% 
Rh/C, 16 g in 125 mL of absolute ethanol was hydrogenated 
at 60 psi and 50°C for 18 h. The reaction mixture was 
filtered through celite and distilled at atmospheric 
20 pressure to yield 2.4 g (14.4%) of the desired product as 
a colorless oil: l H-NMR is consistent with structure; MS 
(FD) 127 (M+); b.p. = 178-180°C; Anal. Calc'd for C e H l7 N: 
C, 75.52; H, 13.47; N, 11.01. Found: C, 75.36; H, 13.40; 
N, 11.09. 
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Preparati n 237 




(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g v 1.1 
nnnol)/ dimethyl fonaamide (20 mL) as described in 
Preparation 193 gave 0.55 g (80%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
10 (ion spray) 689.5 (M+l) . Anal. Calc'd for C 3 bH 5 oN 6 (V2HC1: 
C, 66.26; H, 7.61; N, 12.20. Found: C, 66.16; H, 7.46; 
N, 12.03. 



Reaction of the product of Preparation 237 (0.45 g, 0.65 
mmol), trifluoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86 gave 0.37 g (86%) of the 
desired product as a white solid: l H-NMR is consistent 
20 with structure; MS (high res) calc'd for C 3 3H 43 N € 0<: 
589.3502. Found: 589.3509. 



Example 125 
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Preparation 238 

A slurry of 4-t-butylpyridine, 17.4 g (128 mmol) and 5% 
Rh/Al 2 0 3 , 6.8 g in 130 mL of absolute ethanol was 
hydrogenated at 60 psi and 50°C overnight. The reaction 
mixture was filtered through celite and distilled at 
atmospheric pressure to yield 7.0 g (39%) of the desired 
product as a colorless oil: a H-NMR is consistent with 
structure; MS (FD) 142 (M+); b.p. » 155°C. 



Preparation 239 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4-t-butylpiperidine (0.14 g, 

15 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
mmol) , dimethyl formamide (20 mL) as described in 
Preparation 193 gave 0.59 g (84%) of the desired product 
as a white foam: 1 H-NMR is consistent with structure; MS 

20 (ion spray) 703.6 (M+l) . Anal. Calc'd for 

C39H 5 2N 6 (V0.5H 2 0: C, 65.80; H, 7.79; N, 11.80. Found: C, 
65.63; H, 7.55; N, 11.88. 



5 
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Example 126 

N 

2HCI 

Reaction of the product of Preparation 239 (0.48 g, 0.68 
mmol), trifluoroacetic acid (2 mL), dichloromethane (6 
mL) as described in Example 86 gave 0.33 g (72%) of the 
desired product as a white foam: 1 H-NMR is consistent 
with structure; MS (ion spray) 603.4 (M+l); Anal. Galc'd 
for QmH46N6CV2.2HC1: c, 59.80; H, 7.11; N, 12.30. Found: 
C, 59*63; H, 7.03; N, 12.37. 



Preparation 240 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), 4-propylpiperidine (0.22 g, 1.7 

15 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl formamide (60 mL) as described in 
Preparation 193 gave 0.93 g (80%) of the desired product 
as a yellow foam: 'H~NMR is consistent with structur ; MS 

20 (FD) 688.5 (M+) ; Anal. Calc'd for C^HsaNeOs: C, 66.20; H, 
7.61; N, 12.20. Found: C, 66.19; H, 7.64; N, 12.47. 

SUBSTITUTE SHEET (RULE 28) 
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Example 127 




2HCI 



Reaction of the product of Preparation 240 (0.93 g, 1.4 
mmol), trifluoroacetic acid (4 mL) , dichlorome thane (12 
5 mL) , as described in Example 86, gave 0.8 g (92%) of the 
desired product as a yellow solid: ^-NMR is consistent 
with structure; MS (FD) 588.2 (M+); Anal. Calc'd for 
C 3 3H43N 6 CV2.2HC1: c, 59.58; H, 6.98; N, 12.63. Found: C, 
59.26; H, 7.19; N, 12.82. 



To a solution of 4-hydroxypiperidine, 5.0 g (50 mmol) in 
80 mL of 4N sodium hydroxide at 0°C was added 9.3 mL (65 

15 mmol) of benzyl chlorofonnate dropwise. The reaction 
mixture was stirred overnight while slowly warming to 
ambient temperature, then was poured into 100 mL of 5N 
hydrochloric acid. The mixture was extracted with 
chloroform. The combined organic extracts were washed 

20 with brine, dried over sodium sulfate, filtered and 

concentrated. The residue was chroma tographed on silica 
g 1 using a gradient of chloroform to 5% 
methanol/chloroform as eluant to yi Id 11.5 g (97%) of 



10 



Preparation 241 
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the desired product as a colorless oil: *H-NMR is 
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15 



20 



25 . 



consistent with structure; MS (FD) 235 <M+); Anal. Calc'd 
for C13H17NO3: C, 66,36; H, 7,28; N f 5.95. Found: C r 
66.39; H, 7.19; N, 5.95. 



To a solution of the product of Preparation 241, 10.6 g 

(45 mmol) in 100 mL of ether and 100 mL of 

dimethyl formamide at 0°C was added 2.16 g (54 mmol) of 

sodium hydride. After stirring for 15 min at 0°C, 4.1 mL 

(54 mmol) of chloromethyl methyl ether was added 
drop wise. The reaction mixture was stirred overnight 
while slowly warming to ambient temperature and was then 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The residue was chromatographed on silica gel using 3-5% 
methanol/chloroform as eluant to yield 6.64 g (65%) of 
the desired product as a colorless oil: a H-NMR is 
consistent with structure; MS (FD) 279.1 (M+) ; Anal. 
Calc'd for C15H21NO4: C, 64.50; H, 7.58; N, 5.01. Found: 
C, 65.00; H, 7.20; N, 5.30. 



Preparation 242 
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Preparati n 243 




* A solution of the product of Preparation 242, 2.0 g (7.1 
mmol) in 20 mL of ethyl acetate and 40 mL of absolute 
5 ethanol was added to a slurry of 10% palladium on carbon, 
1.0 g in 20 mL of ethyl acetate. The mixture was 
hydrogenated at 40 psi for 4 h then filtered through 
celite and concentrated to yield 0.71 g (68%) of the 
desired product as a colorless oil: ^-NMR is consistent 
10 with structure and was carried on without further 
characterization. 



Preparation 244 




15 Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), the product of Preparation 243 
(0.25 g, 1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 
g, 1.1 mmol), dimethyl formamide (.30 mL) , as described in 

20 Preparation 193, gave 0.63 g (53%) of the desired product 
as a tan foam: l H-KMR is consistent with structure; MS 
(FD) 706.5 (M+); Anal. Calc'd for C 3 iH3oN 6 CV0.5H20: C, 
62.08; H, 7.18; N, 11.74. Found: C, 62.12; H, 7.32; N, 
11.56. 
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Example 128 




°-0 



o 



N 



2TFA 



To a solution of the product of Preparation 244, 0.53 g 
(0.75 mmol) 12 mL of dichloromethane was added 6 mL of 
5 trifluoroacetic acid. The reaction mixture was stirred 
for 2 h, then concentrated. The residue was slurried in 
ether and filtered to yield 0.5 g (85%) of the desired 
product as a white solid: 'H-NMR is consistent with 
structure; MS (FD) 561.9 (M+) ; Anal. Calc'd for CaoHwNcOs^ 
10 trifluoroacetic acid: C, 51.65; H, 5.10; N, 10.63. 
Found: C, 51.88; H, 5.36; N, 10.61. 



15 Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g , 1.0 mmol), 4-phenoxypiperidine 
hydrochloride (Boswell, t al.; J. -Med. Chem. 1974, 17(9), 
1000-8) (0.2 g, 1.0 mmol), triethylamine (0.16 mL, 1.1 
mmol), 1-hydroxybenz triazole (0.15 g, 1.1 mmol), l-(3- 



Preparation 245 
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dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
mmol) , dimethyl formamide (40 mL) as described in 
Preparation 193, gave 0.55 g (74%) of the desired product 
as a tan foam: a H-NMR is consistent with structure; MS 
5 (FD) 738 (M+); Anal. Calc'd for C 4 iH 5 oN 6 07: C, 66.65; H, 
6.82; N, 11.37. Found: C, 66.35; H, 6.64; N, 11.28. 



Example 129 




2HCI 



10 Reaction of the product of Preparation 245 (0.46 g, 0.6 
mmol)/ trifluoroacetic acid (2 mL) , dichloromethane (6 
mL), as described in Example 86, gave 0.3 g (70%) of the 
desired product as a white solid: 'H-NMR is consistent 
with structure; MS (FD) 638.3 (M+) ; Anal. Calc'd for 

15 C 3 6H4 2 N 6 CV2HC1: C, 60.76; H, 6.23; N, 11.81. Found: C, 
60.62; H, 6.32; N, 11.63. 
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Preparation 246 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), 4-benzylpiperidine (0.3 mL, 1.7 
mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol) , dimethyl form ami de (80 mL) , as described in 
Preparation 193, gave 0.82 g (66%) of the desired product 
as a yellow foam: 'H-NMR is consistent with structure; MS 
(FD) 736.3 (M+); Anal. Calc'd for C 4 2H 52 N 6 06*1. 1H 2 0: C, 
66.66; H, 7.22; N, 11.11. Found: C, 66.47; H, 6.92; N f 
11.67. 



Example 130 




2HCI 



Reaction of the product of Preparati n 246 (0.8 g, 1.1 
mmol), trifluoroac tic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 86, gave 0.65 g (88%) of the 
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desired product as a white solid: 'H-NMR is consistent 
with structure; MS (FD) 637 (M+); Anal. Calc'd for 
C 3 7H«4N6<V2.1HC1: C, 62.30; H, 6.51; N, 11.78. Found: C, 
62.21; H, 6.59; N, 12.12. 



(0.7 g, 1.2 xnmol), 4-benzoylpiperidine hydrochloride 
(0.27 g, 1.2 mzool), tri ethyl amine (0.18 mL, 1.32 nnnol), 

10 1-hydroxybenzotriazole (0.18 g, 1.32 mmol), l-(3- 

dimethylaminopropyl)-3-ethylcarbodiimide (0.27 g, 1.32 
mmol)/ dimethyl form amide (30 mL) , as described in 
Preparation 193 gave 0.65 g (72%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 

15 (FD) 751 (M+) . 



5 



Preparation 247 




Example 131 
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R action of the product of Preparati n 247 (0.51 g, 0.68 
mmol), trifluoroacetic acid (4 mL), dichloromethane (12 
mL), as described in Example 86, gave 0.47 g (96%) of the 
desired product as a yellow solid: *H-NMR is consistent 
5 with structure; MS (FD) 651 (M+); Anal. Calc'd for 
C3?H42N 6 (V2HC1: C, 60.49; H, 6.08; N, 11.44. Found: C, 
.60.44; H, 6.00; N, 11.41. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol) , 4- (4-fluorobenzoyDpiperidine 
hydrochloride (0.42 g, 1.7 mmol), triethylamine (0.26 mL, 
1.9 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1* 
15 (3-dimethylaminopropyi)-3-ethylcarbodiimide (0.4 g, 1.9 
mmol) / dimethyl formamide (80 mL), as described in 
Preparation 193, gave 0.97 g (75%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 768.9 (M+) . 



Preparation 248 




20 
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Example 132 




2HCI 



Reaction of the product of Preparation 248 (0.92 g, 1.2 
mmoi), trifluoroacetic acid (4 mL), dichlorome thane (12 
mL) , as described in Example 86, gave 0.75 g (88%) of the 
desired product as a yellow solid: l H-NMR is consistent 
with structure; MS (FD) 669 (M+) ; Anal. Calc'd for 
C37H42ETW2.7HCI: C, 57.93; H, 5.74; N, 10.95. Found: C, 
57.83; H, 5.81; N, 11.20. 



Preparation 249 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.7 g, 1.2 mmol), 4- (4-chlorobenzoyl) piperidine 
hydrochloride (0.32 g, 1.2 mmol), triethyl amine (0.18 mL, 
1.32 mmol), l-hydroxybenzotriazole (0.18 g, 1.32 mmol), 
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.27 g, 
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1,32 mmol), dimethyl forxnamide (30 mL) , as described in 
Preparation 193, gave 0.83 g (89%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 785 (M+). 

5 

BrawplQ 133 




2HCI 



Reaction of the product of Preparation 249 (0.64 g, 0.82 
mmol), trifluoroacetic acid (4 mL) , dichlorome thane (12 
10 mL)/ as described in Example 86, gave 0.51 g (82%) of the 
desired product as a yellow solid: *H-NMR is consistent 
with structure; MS (FD) 685 (M+) ; Anal. Calc'd for 
C 3 7H«N 6 0sCl*2HCl: C, 58.61; H, 5.72; N, 11.08. Found: C, 
58.34; H, 5.93; N, 11.00. 

15 

Preparation 250 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4-(4-methylb nz yl) piperidine 
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hydrochloride (0.24 g, l.Ommol), triethylamine (0.16 mL, 
1.1 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol) , 1- 

(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethylf ormami de (30 mL) , as described in 
5 Preparation 193, gave 0.54 g (71%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 

(FD) 765.4 (M+); Anal. Calc'd for C43H52N6O7: C, 67.52; H, 
6.85; N, 10.99. Found: C, 67.32; H, 6.65; N, 10.76. 

10 Example 134 



Reaction of the product of Preparation 250 (0.5 g, 0.65 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL), as described in Example 86, gave 0.33 g (69%) of the 
15 desired product as a white solid: a H-NMR is consistent 
with structure; (FD) 655.2 (M+); Anal. Calc'd for 
C 38 H«N 6 0 5 C1-2.3HC1: C, 60.96; H, 6.23; N, 11.23. Found: C, 
60.92; H, 6.55; N, 11.10. 
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Prgparation 251 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 inmol), 4- (4-methoxybenzoyl)piperidine 
5 hydrochloride (0.26 g, 1.0 mmol) , triethylamine (0.16 mL, 
1.1 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide {0.23 g/ 1.1 
mmol), dime thy 1 f ormam i de (40 mL) , as described in 
Preparation 193, gave 0.23 g (29%) of the desired product 
10 as a tan foam: l H-NMR is consistent with structure; MS 
(FD) 780.6 (M+); Anal. Calc'd for C,^**^: c, 66.14; H, 
6.71; N, 10.76. Found: C, 66.14; H, 6.60; N, 10.65. 



Example 135 




2HCt 



Reaction of the product of Preparation 251 (0.2 g, 0.26 
mmol), trifluoroacetic acid (2 mL), dichloromethane (6 
mL), as described in Example 86, gave 0.19 g (100%) of 
the desired pr duct. 'H-NMR is consistent with structure; 
20 MS (FD) 681.3 (M+) ; Anal* Calc'd for C M H«N 6 0 € '2HC1: C, 
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60,56; H, 6.15; N, 11.15. Found: C, 60.43; H, 6.29; N, 
10.89. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mznol), 4- (alpha- cyanobenzyl) piper idine 
hydrochloride (0.24 g, 1.0 mmol), tri ethyl amine (0.16 mL, 
1.1 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 

10 (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethylformamide (40 mL) , as described in 
Preparation 193, gave 0.4 g (53%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 761.7 (M+); Anal. Calc'd for C43H51N7O6: C, 67.79; H, 

15 6.75; N, 12.87. Found: C, 67.54; H, 6.45; N, 12.67. 



Preparation 252 
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Example 136 




men 



Reaction of the product of Preparation 252 (0.31 g, 0.4 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
5 mL), as described in Example 86, gave 0.22 g (76%) of the 
desired product as a tan foam: 'H-NMR is consistent with 
structure; MS (FD) 661.1 (M+) ; Anal. Calc'd for 
CssHoNiO^HCl: C, 62.12; H, 6.17; N, 13.35. Found: C, 
61.95; H, 8.38; H, 13.19. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4- <2-ethyl-2- 
15 naphthyl) ) piper idine hydrochloride (Efange et al., J. Med 
Chem. 1993 35(9), 1278-83) (0.28 g, 1.0 mmol), 
triethylamine (0.16 mL, 1.1 mmol), 1-hydroxybenz triaz le 
(0.15 g, 1.1 mmol), 1- (3-dimethylaminopr pyl)-3- 



10 



Preparation 253 
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ethylcarbodiimid (0.23 g, 1.1 mmol), dimethyl formamide 
(40 mL), as described in Pr paration 193, gave 0.58 g 
(74%) of the desired product as a tan foam: ''H-NMR is 
consistent with structure; MS (FD) 801 (M+) ; Anal. Calc'd 
5 for CoHseNcOe: C, 70.48; H, 7.05; N, 10.49. Found: C, 
70.52; H, 6.87; N, 10.50. 



10 Reaction of the product of Preparation 253 (0.5 g, 0.62 
mmol), trifluoroacetlc acid (2 mL) , dichloromethane (6 
mL), as described in Example 86, gave 0.22 g (46%) of the 
desired product as a yellow solid: 1 H-NMR is consistent 
with structure; MS (FD) 701 (M+) . 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4- (phenpropyl) piperidine (0.2 
20 g, 1.0 mmol), triethylamin (0.16 mL, 1.1 mmol), 1- 



Exaanple 137 




15 



Preparation 254 
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hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) , dimethyl fonnamide (40 mL) , as described in 
Preparation 193, gave 0.58 g (76%) of the desired product 
5 as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 765.4 (M+) ; Anal. Calc'd for C 44 Hj6N 6 0 6 : C, 69.09; H, 
7.38; N, 10.99. Found: C, 68.95; H, 7.29; N, 11.04. 



Reaction of the product of Preparation 254 (0.41 g, 0.5 
mmol)/ trifluoroacetic acid (2 mL) , dichloromethane (6 
mL), as described in Example 86, gave 0.32 g (87%) of the 
desired product as a white solid: 'H-NMR is consistent 
15 with structure; MS (FD)664 (M+); Anal. Calc'd for 

C 3 A8N 6 0«-2HC1: C, 63.49; H, 6.83; N, 11.39. Found: C, 
63.30; H, 6.77; N, 11.29. 



Example 138 



10 
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Preparati n 255 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 nuuol), 4, 4-dimethylpiperidine 
5 hydrochloride (0.26 g, 1.7 mmol), triethylamine (0.26 mL, 
1.9 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 nnnol), 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethylformamide (80 mL) , as described in 
Preparation 193, gave 0.84 g (73%) of the desired product 
10 as a tan solid: 'H-NMR is consistent with structure; MS 
(FD) 674 (M+) . 



mL) , as described in Example 86, gave 0.65 g (89%) of the 
d sired product as a yellow solid: 'H-NMR is consistent 
with structure; MS (FD) 574.2 (M+) . 



Example 139 




2HCI 



15 Reaction of the product of Preparation 255 (0.82 g, 1.2 
mmol), trifluoroacetic acid (4 mL) , dichlorome thane (12 
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Preparation 257 




Reaction of the product of Preparation 8 from Examples 
5 Part 1 (0.6 g, 1.0 mmol), 3-azaspiro (5.5)undecane 

hydrochloride (Knoelker, et al; Synlett. 1992, Issue 5/ 
371-87) (0.19 g, 1.0 mmol), triethylamine (0.16 mL, 1.1 
mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimlde (0.23 g, 1.1 

10 mmol), dimethyl formamide (40 mL) , as described in 
Preparation 193, gave 0.42 g (60%) of the desired 
compound as a tan foam: 1 H-NMR is consistent with 
structure; MS (FD) 715 (M+) ; Anal. Calc'd for C40H34N6O6: 
C, 67.21; H # 7.61; N, 11.76. Found: C, 67.13; H, 7.38; 

15 N, 11.71. 



Example 140 




2HC1 
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Reaction of the product of Preparation 257 {0.37 g, 0.5 
mmol), triflu roacetic acid (2 mL) , dichlorome thane (6 
mL), as described in Example 86, gave 0.32 g (94%) of the 
desired product as a white solid: ^-NMR is consistent 
5 with structure; MS (FD) 614 (M+); Anal. Calc'd for 

C 3 3H46N 6 04'2.3HC1: C, 60.17; H, 6.97; N, 12.03. Found: C, 
60.14; H, 7.13; N, 11.82. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4- (10, ll-dihydro-5H- 
dibenzo(A,D)cyclohepten-5-yl)piperidine (U.S. 4, 626,542) 
(0.28 g, 1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 
15 mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
(0.23 g, 1.1 mmol), dimethyl formami de (40 mL) , as 
described in Preparation 193, gave 0.69 g (82%) of the 
desired compound as a tan foam: 'H-NMR is consistent with 
structure; MS (FD) 839 (M+) • 



Preparation 258 



10 




20 
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Exampltt 141 




2HCI 



Reaction of the product of Preparation 258 (0.63 g, 0.75 
mmol) , trifluoroacetic acid (2 mL), dichloromethane (6 
5 mL) , as described in Example 66, gave 0.44 g (72%) of the 
desired product as a white solid: 'H-NMR is consistent 
with structure; MS (FD) 739 (M+); Anal. Calc'd for 
C45H50N6O4 2HCI: C, 66.58; H, 6.46; N, 10.35. Found: C, 
66.41; H, 6.62; N, 10.25. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.0 mmol), 4-cyano,4-phenylpiperidine 
15 hydrochloride (0.38 g, 1.7 mmol), triethylamine (0.26 mL, 
1.9 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
( 3-dimethylaminopropyl ) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl formamide (40 mL), as described in 
Preparation 193, gave 1.0 g (79%) of the desired product 



10 



Preparation 259 
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as a whit foam: } H-NMR is c nsistent with structure; MS 
(FD) 747.8 (M+) . 



Example 142 




2HCI 



Reaction of the product of Preparation 259 (1.0 g, 1.3 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL), as described in Example 86, gave 0.71 g (76%) of the 
desired product as a white solid: *H~NMR is consistent 
10 with structure; MS (FD) 647.2 (M+); Anal. Calc'd for 
C3?H o N 7 0r2.6HCl: C, 59.85; H, 5.92; N, 13.20. Found: C, 
59.76; H, 5.88; N, 13.10. 



Preparation 260 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.0 mmol) , 4-acetyl-4-phenylpiperidine 
hydrochloride (0.4 g, 1.7 xamol), triethylamine (0.26 mL, 
1.9 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
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(3-dimethylaminopr pyl) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl formamide (80 mL) , as described in 
Preparation 193, gave 0.52 g (40%) of the desired product 
as a white foam: 'H-NMR is consistent with structure; MS 
5 (FD) 765 (M+); Anal. Calc'd for C 0 H 92 N«07 0.1H 2 0: C, 65.97; 
H, 6.95; N, 10.73. Found: C, 65.68; H, 6.93; N, 11.17. 



Example 143 




2HCJ 



10 Reaction of the product of Preparation 260 (0.5 g, 0.65 
mmol), trifluoroacetic acid (4 mL) / dichloromethane (12 
mL), as described in Example 86, gave 0.44 g (96%) of the 
desired product as a yellow solid: 1 H-NMR is consistent 
with structure; MS (FD) 664.4 (M+) ; Anal. Calc'd for 

15 C 3 8H 43 N 6 0 5 -2.7HC1: C, 59.80; H, 6.17; N, 11.01. Found: C, 
59.61; H, 6.18; N, 11.24. 



Preparation 261 
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Reaction of the product of Preparation 8 from Examples 
Part 1 {0.7 g, 1.2 inmol), 4-phenyl-4-propionylpiperidine 
hdyrochloride (0.3 g, 1.2 inmol }, triethylamine (0.18 mL, 
5 1.32 mmol), 1-hydroxybenzotriazole (0.18 g, 1.32 mmol), 
1- (3-dimethylaminopropyl)-3-ethylcarbodiimide (0.27 g 9 
1.32 mmol), dimethylf ormamide (40 mL) , as described in 
Preparation 193, gave 0.71 g (76%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
10 (FD) 779 (M+); Anal. Calc'd for C« 4 H 5 4N 6 07: C, 67.85; H, 
6.99; N, 10.79. Found: C, 67.56; H, 7.10; N, 10.95. 



15 Reaction of the product of Preparation 261 (0.58 g, 0.74 
mmol), trifluoroacetic acid (4 mL) , dichlorome thane (12 
mL), as described in Example 86, gave 0.54 g (100%) of 
the desired product. 'H-NMR is consistent with structure; 
MS (FD) 678 (M+); Anal. Calc'd for CjAsNsOs^. 6HC1: C, 

20 60.55; H, 6.33; N, 10.86. Found: C, 60.40; H, 6.27; N, 
10.79. 



Example 144 
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Proparation 262 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.7 g, 1.2 mmol), 4-butyryl-4-phenylpiperidine 
5 hdyrochloride (0.3 g, 1.2 mmol), triethylamine (0.18 mL, 
1.32 mmol), 1-hydroxybenzotriazole (0.18 g, 1.32 mmol), 
1- (3-dimethylaminopropyl)-3-ethylcarbodiimide (0.27 g, 
1.32 mmol), dimethylformamide (40 mL) , as described in 
Preparation 193, gave 0.76 g (80%) of the desired product 
10 as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 793 (M+) . 



15 Reaction of the product of Preparation 262 (0.65 g, 0.82 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL), as d scribed in Example 86, gave 0.5 g (80%) of the 
desir d product as a white s lid: *H-NMR is consistent 
with structure; MS (FD) 692 (M+) ; Anal. Calc'd f r 



Example 145 
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C 4 oH4sN«05'2.3HCl: C, 61.86; H, 6.53; N, 10.82. Found: C, 
61.96; H, 6.63; N, 10.60. 



Preparation 263 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), 1,2,3, 6-tetrahydropyridine 

(0.16 mL, 1.7 mmol) , 1-hydroxybenzotriazole (0.26 g, 1.9 
mmol ) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 
10 g, 1.9 mmol), dimethyl formamide (80 mL) , as described in 
Preparation 193, gave 0.63 g (57%) of the desired product 
as a tan solid: 'H-NMR is consistent with structure; MS 

(FD) 644 (M+); Anal. Calc'd for C 35 R,4H 6 0«: C, 65.20; H, 
6.88; N, 13.03. Found: C, 65.30; H, 7.04; N, 13.14. 

15 

Example 146 




2HCI 
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Reaction of the product of Preparation 263 (0.62 g, 0.96 
Hanoi), trifluoroacetic acid (4 mL) , dichlorome thane (12 
mL), as described in Example 86. gave 0.53 g (95%) of the 
desired product as a white solid: 'H-NMR is consistent 
5 with structure; MS (high res) calc'd for C50H37N6O4: 
545.2876. Found: 545.2883. 



10 Reaction of the product of Preparation 8 from Examples 
Part 1 (0.7 g, 1.2 inmol), 4-phenyl-l, 2, 3, 6- 
tetrahydropyridine (0,16 g, 1.2 mmol), 1- 
hydroxybenzotriazole (0.18 g, 1.32 mmol)/ l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.27 g, 1 . 32 

15 mmol), dimethyl formamide (40 mL), as described in 

Preparation 193, gave 0.36 g (50%) of the desired product 
as a tan foam: t H-NMR is consistent with structure; MS 
(FD) 721.2 (M+); Anal. Calc'd for C^sNeCVO.SIfcO: C, 
67.47; H, 6.77; N, 11.51. Found: C, 67.56; 6.81; N, 

20 11.20. 



Preparation 264 
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Example 147 




2HCJ 



Reaction of the product of Preparation 264 (0,34 g, 0.47 
xamol), trifluoroacetic acid (2 mL) , dichloromethane (6 
5 mL) , as described in Example 86/ gave 0.28 g (85%) of the 
desired product as a white solid: a H-NMR is consistent 
with structure; MS (ion spray) 621.4 (M+l) . 



Preparation 265 



10 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mznol), 3,5-dimethylpiperidine (0.23 
mL, 1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 
1- (3-dimethylaminopropyl)-3-ethylcarbodiimide (0.4 g f 1,9 
15 mmol), dimethyl fonoamide (80 mL) , as described in 

Preparation 193, gave 0.93 g (81%) of the desired product 
as a tan solid: 1 H-NMR is consistent with structure; MS 
(FD) 674 (M+). 
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Exarople 148 




2HCI 



Reaction of the product of Preparation 265 (0.78 g, 1.16 
mmol)/ trifluoroacetic acid (4 mL) , dichloromethane (12 
5 mL) , as described in Example 86, gave 0.63 g (89%) of the 
desired product as a yellow solid: 'H-NMR is consistent 
with structure; MS (FD) 574 (M+); Anal. Calc'd for 
C 32 H«iN604*2.8HCl: C, 56.79; H, 6.67; N, 12.42. Found: C, 
56.75; H, 6.70; N, 12.12. 

10 

Preparation 266 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), decahydroquinoline (0.26 mL, 
15 1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
(3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl formami de (80 mL) , as described in 
Preparation 193, gave 1.0 g (83%) of the desired product 
as a tan solid: l H-NMR is consist nt with structure; MS 
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(FD) 700,5 (M+); Anal. Calc'd for CasHszNeOs: C, 66.84; H, 
7.48; N, 11.99. Found: C, 66.69; H, 7.48; N, 12.15. 



Example 149 




2HCI 



Reaction of the product of Preparation 266 (0.93 g, 1.3 
mmol), trifluoroacetic acid (4 mL) , dichlorome thane (12 
mL), as described in Example 86, gave 0.77 g (93%) of the 
desired product as a yellow solid: 1 H-NMR is consistent 
10 with structure; MS (FD) 600 (M+) ; Anal. Calc'd for 

C34H 4 3Ns0 4 *2.6HCl: C, 58.71; H, 6.75; N, 12.08. Found: C, 
58.54; H, 6.98; N, 11.93. 



Preparation 267 



15 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), 1,2,3,4-tetrahydroisoquinoline 
(0.22 mL, 1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.4 
20 g, 1.9 mmol), dimethylformamide (40 mL) , as described in 
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Preparation 193, gave 0.91 g (77%) of the d sired product 
as a white foam: 1 H-NMR is consistent with structure; MS 
<FD) 694.8 (M+). 



Reaction of the product of Preparation 267 (0.88 g, 1.3 
mmol), trifluoroacetic acid (4 mL), dichloromethane (12 
mL), as described in Example 86, gave 0.87 g (100%) of 
10 the desired product as a white solid: l H-NMR is 

consistent with structure; MS (FD) 594.3 (M+) ; Anal. 
Calc'd for C3<H 3 eN 6 CV2.5HCl: C, 59.54; H> 5.95; N, 12.25. 
Found: C, 59.31; H, 6.02; N, 12.06. 

15 Preparation 268 



To a solution of tert-butylcarbonyl-alpha-aminoisobutic 
acid( 10.0 g, 50 mmol) and methyl iodide, 3.6 mL (55 
mmol) in 200 mL of tetrahydrofuran stirring at 0°C was 
20 added 4.4 g (55 mmol) of sodium hydride. After 1 h, the 
mixture was warmed to ambient temperature and stirr d 
ov might. Th reaction mixture was quench d with water, 



5 



Example 150 
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concentrated, and dissolved in water. Th aqueous 
solution was acidified to pH = 3.4 with solid citric 
acid. Ethyl acetate was added and the mixture was 
extracted with ethyl acetate. The combined organic 
5 extracts were washed with brine, dried over sodium 

sulfate, filtered and concentrated to yield 10.8 g (100%) 
of the desired product as a white solid: 1 H-NMR is 
consistent with structure; MS (ion spray) 218 (M+l) . 

10 Preparation 269 




To a solution of the product of Preparation 268, 9.75 g 
(45.0 mmol), tert-butyloxycarbonyl-O-benzyl-D-serin, 11.0 
g (45.0 mmol), Hunig's base, 28 mL (157.5 mmol) and 1- 

15 hydroxybenzotriazole, 6.8 g (49.5 mmol) in 100 mL of 

dimethyl formamide at 0°C, was added 9.5 g (49.5 mmol) of 
1- (3- (dimethylamino) propyl) -3-ethylcarbodiimide 
hydrochloride. The reaction mixture was slowly warmed to 
ambient temperature, stirred overnight, then 

20 concentrated. The residue was partitioned between ethyl 
acetate and water and extracted with ethyl acetate. The ' 
combined organic extracts were washed with 0.1 N 
hydrochloric acid, saturated sodium bicarbonate and 
brine, dried over sodium sulfate, filtered and 

25 concentrated. The residue was chromatographed on silica 
gel using 3% methanol /chloroform as eluant to yield 13.8 
g (75%) of the desired product as a tan oil: a H-NMR is 
consistent with structure; MS (ion spray) 409.4 (M+l); 
Anal. Calc'd for C21H32N2O6: C, 61.60; H, 8.12; N, 6.84. 

30 Found: C, 61.45; H, 8.10; N, 6.87. 
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Preparation 270 




To a solution of the product of Preparation 269, 0.5 g 
5 (1.22 mmol) in 10 mL of tetrahydrofuran was added a 

solution of lithium hydroxide, 0.09 g (3.7 mmol) in 5 mL 
of water. The reaction mixture was stirred for 2 h and 
acidified to pH = 2.4 with IN hydrochloric acid. Water 
was added, and the mixture was extracted with ethyl 

10 acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered, and 
concentrated to yield 0.46 g (100%) of the desired 
product as a clear oil: a H-NMR is consistent with 
structure; MS (ion spray) 395.2 (M+l); Anal. Calc'd for 

15 C 20 H 3 oN 2 0 6 : C, 60.90; H, 7.6?; N, 7.10. Found: C, 61.04; 
H, 7.70; N, 7.34. 



20 Reaction of the product of Preparation 165 (4.5 g, 14.7 
mmol), 10% palladium on carbon (5.8 g) , tetrahydrofuran 
(120 mL), the product of Preparation 270 (5.8 g, 14.7 
mmol), 1-hydroxybenzotriazole (2.2 g, 16.2 mmol), 



Preparation 271 
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dicyclohexylcarbodiimide (3.3 g, 16.2 mmol), as in 
Example 63, gave 6.55 g (68%) f the d sired compound as 
a tan foam: ! H-NMR is consistent with structure; MS (ion 
spray) 652.4 (M+l) . 



Reaction of the product of Preparation 271 (6.5 g, 10.0 
mmol), lithium hydroxide (0.3 g, 12.0 mmol), dioxane (100 
10 mL), water (50 mL) , as in Example 63, gave 6.24 g (100%) 
of the desired compound as a tan foam: 'H-NMR is 
consistent with structure; MS (ion spray) 624.4 (M+l); 
Anal. Calc'd for C 4J H«iN s Ob: C, 61.62; H, 6.63; N, 11.23. 
Found: C, 61.34; H, 6.68; N, 11.33. 



5 



Preparation 272 




15 



Preparation 273 
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Reaction of the product of Preparation 272 (6.1 g, 1.0 
mmol), 4-methylpiperidine (1.2 mL, 1.0 mmol), 1- 
hydroxybenzotriazole (1.5 g, 1.1 mmol), 
dicyclohexylcarbodiimide (2.3 g, 1.1 mmol), 
5 dime thyl f o rmam i de (90 mL) , as in Example 63, gave 6.18 g 
(88%) of the desired product as a tan foam: : H-NMR is 
consistent with structure; MS (ion spray) 705.6 (M+l); 
Anal. Calc'd for C^l^NeC^: C, 64.75; H, 7.44; N, 11.92. 
Found: C, 64.63; H, 7.39; N, 11.99. 



Reaction of the product of Preparation 273 (5.65 g, 8.0 
mmol), trifluoroacetic acid (16 mL) , dichloromethane (40 

15 mL), as in Example 63, gave 4.08 g (85%) of the desired 
product as the free base: 'H-NMR is consistent with 
structure; MS (ion spray) 605.4 (M+l); Anal. Calc'd for 
C33H44N6O5: C, 65.54; H, 7.33; N, 13.90. Found: C, 65.30; 
H, 7.54; N, 13.93. Resolution of the diastereomers (3.5 

20 g, 5.8 mmol) by chiral HPLC gave the respective isomers 
which were individually treated with a saturated solution 
of hydrochloric acid in diethyl ether to give the desired 
products : 

Example 151. (Isomer 1): 1.4 g (36%); 'H-NMR is 
25 consistent with structure; t R - 6.50 min; MS (ion spray) 
605.1 (M+l); Anal. Calc'd for CsAJbOs^^HCl: C, 57.26; 
H, 6.76; N, 12.14. Found: C, 57.30; H, 6.67; N, 12.00. 



Examples 151 and 152 




2HCI 
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Example 152. (Isomer 2): 1.43 g (36%); l H-NMR is 
consist nt with structur ; t R * 7.91 min; MS (ion spray) 
605.1 (M+l); Anal* Calc'd for C33H44N6O5 2.2HCI: C, 57.87; 
H, 6.80; N, 12.27. Found: C, 57.71; H, 6.84; N, 12.09. 

5 

Preparation 274 




To a solution of 5-phenylvaleric acid, 19.55 g (110 mmol) 
in 100 mL of absolute ethanol was added 2.0 g (10.4 mmol) 

10 of p-toluenesulfonic acid. The mixture was heated to 
reflux overnight, cooled to ambient temperature and 
concentrated. The residue was chromatographed on silica 
gel using 20% ethyl acetate/hexanes as eluant to yield 
21.3 g (94%) of the desired product as a colorless oil: 

15 1 H-NMR is consistent with structure; MS (FD) 206 (M+) ; 
Anal. Calc'd for Ci 2 H ie 0 2 : C, 75.69; H, 8.81. Found: C, 
75.69; H, 8.91. 



Preparation 275 




To a solution of diisopropyl amine, 11.5 mL (80 mmL) in 
250 mL of tetrahydrofuran at -78°C was added 50.0 mL of 
1.0 M n-butyl lithium dropwise. After stirring at -78°C 
for 20 minutes, 15.0 mL (116 mmol) of trimethylsilyl 
25 chloride was added followed by a solution of the product 
of Preparation 274 (15.0 g, 72.5 mmol) in 50 mL of 
tetrahydrofuran. The reaction mixture was stirred 1 h at 
-78°C and was then concentrated. To a slurry of the 
resulting white solid in 500 mL of ethylene glycol 
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dimethylether at -78°C was added 13.5 g (76.1 mmol) of N- 
bromosuccinlmide. The reaction mixture was stirred 3 h 
at -78°C, then was quenched with water and extracted with 
ethyl acetate. The combined organic extracts were washed 
5 with brine, dried over sodium sulfate, filtered and 

concentrated. The residue was chroma to graphed on silica 
gel using 2.5% ethyl acetate/hexanes to yield 14.8 g 
(72%) of the desired product as a yellow oil: a H-NMR is 
consistent with structure; MS (FD) 284, 286 (M+) . 

10 



Preparation 276 
O" 




To a slurry of sodium hydride, 2.4 g (60 mmol) in 300 mL 
of dimethyl formamide at 0°C was added 6.8 g (60 mmol) of 

15 4-nitroimidazole. After stirring for 20 min at 0°C, a 
solution of 14.1 g (50 mmol) of the product of 
Preparation 275 in 30 mL of dimethyl formamide was added. 
The reaction mixture was stirred overnight, slowly 
warming to ambient temperature and was concentrated. The 

20 residue was partitioned between ethyl acetate and water 
and was extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried over 
sodium sulfate, filtered and concentrated. The resulting 
residue was chromatographed on silica gel using a 

25 chloroform as eluant to yield 12.7 g (71%) of the desired 
product as an orange oil: 'H-HMR is consistent with 
structure; MS (FD) 317 (M+) ; Anal. Calc'd for Ci6H 19 H s 0 4 : 
C, 60.56; H, 6.04; N, 13.24. Found: C, 60.78; H, 6.09; 
N, 12.98. 
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Preparation 277 
0~ 




To a solution of the product of Preparation 276, 12.2 g 
5 (38,4 mmol) in 60 xnL of tetrahydrofuran was addetjl 40 mL 
of 5N sodium hydroxide. The mixture was stirred 1 at 
ambient temperature for 1 h, then acidified to pH =. 3 
with 5N hydrochloric acid and extracted with ethyl 
acetate. The combined organic extracts were washed with 
10 brine, dried over sodium sulfate, filtered and 

concentrated to yield 9.3 g (84%) of the desired product 
as an orange oil: *H-NMR is consistent with structure; MS 
(FD) 290 <M+) . 

15 Preparation 27 B s 



o 




To a solution of the product of Preparation 277, 9J0 g 
(31 mmol)/ pyrrolidine, 2.6 mL (31 mmol) and 1- 
hydroxybenzotriazole, 4.6 g (34.1 mmol) in 200 mL of 
20 dimethylformamide was added 7.0 g (34.1 mmol) of 
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dicyclohexylcarbodiimid . The reaction mixture was 
stirred overnight at ambient temperature and was then 
concentrated in vacuo. The residue was partitioned 
between ethyl acetate and water and was extracted with 
5 ethyl acetate. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was chroznatographed on silica 
gel using 5% methanol/chloroform as eluant to yield 10.3 
g (97%) of the desired product as a tan oil: : H-NMR is 
10 consistent with structure; MS (FD) 312 (M+) . 



To a slurry of 0*8 g of 10% palladium on carbon in 20 mL 
15 of dioxane was added a solution of 0.8 g (3.5 mmol) of 
the product of Preparation 278 in 20 mL of dioxane. The 
mixture was hydrogenated at 40 psi of hydrogen for 3 h 
and filtered through celite. To this solution was added 
1.2 g (5.8 mmol) of the product of Preparation Id, 0.52 g 
20 (3.85 mmol) of 1-hydroxybenzotriazole and 0.8 g (3.85 
mmol) of dicyclohexylcarbodiimide. The reaction was 
stirred overnight at ambient temperature, filtered and 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
25 The combined organic extracts wer washed with brine, 
dried ver sodium sulfat , filt red and concentrated. 
The r suiting residu was chromatographed on silica g 1 



Preparation 278A 
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I 

i 

using 2.5% methanol/chloroform as eluant to yi^ld 0.65 g 
(16%) of the desired product as a red foam: "Hj-NMR is 
consistent with structure; MS (FD) 674 (M+) . \ 



I 



Example 153 




,4 



O 



\ 2HCI 



To a solution of the product of Preparation 278Aj 0.55 g 
(0.8 mmol) in 24 mL of dichloromethane was added j 8 mL of 
trifluoroacetic acid. The reaction mixture was ^tirred 
for 2 h, quenched with aqueous sodium carbonate 4nd 
extracted with chloroform. The combined organic {extracts 
were washed with brine, dried over sodium sulfatej, 
filtered and concentrated. To a solution of the residue 
in ethyl acetate was added ether /hydrochloric acid. The 
resultant slurry was concentrated to yield 0.47 gj (94%) 
of the desired product as a tan solid: l H-NMR is \ 
consistent with structure; MS (FD) 573.9 (M+); Anal. 
Calc'd for C 3 2H42N € CV0.2HC1: c, 59.35; H, 6.85; N, ^2.98. 
Found: C, 59.04; H, 6.96; N, 12.52. 

Preparation 279 




T a solution of hydrocinnamic acid, 12.35 g (82.2 jmmol) 
in 300 mL of dichloromethane was added 4.2 mL (82.2 mmol) 



i 
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of bromine dropwise. The reaction mixture was 
illuminated for 15 min and then stirred an additional 15 
min and concentrated. The residue was trituated with 
ether /hexanes to yield 14,7 g (78%) of the desired 
5 product as a white solid: 'H-NMR is consistent with 
structure; MS (FD) 228, 230 (M+) ; Anal. Calc'd for 
C9H 9 0 2 Br: C, 47.19; H, 3.96. Found: C, 47.28; H, 4.02. 



Preparation 280 

O' 




To a slurry of sodium hydride, 1.1 g (27.3 mmol) in 50 mL 
of dimethylformamide at 0°C was added 3.1 g (27.3 mmol) of 
4-nitroimidazole. The resulting mixture was stirred 20 
min, then 3.0 g (13.0 mmol) of product of Preparation 279 

15 was added. The reaction mixture was stirred overnight 

slowly warming to ambient temperature, then concentrated. 
The residue was partitioned between ethyl acetate and IN 
hydrochloric acid and was basified to pH = 3.0 with IN 
sodium hydroxide. The aqueous layer was extracted with 

20 ethyl acetate. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using a gradient of 10- 
40% methanol/chloroform to yield 0.55 g (14.4%) of the 

25 desired product as a white solid: l H-NKR is consistent 
with structur ; MS (FD) 261 (M+) . 
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Preparation 281 
0* 




To a solution of the product of Preparation 280, 2.4 g 
(9.3 mmol), pyrrolidine, 0.77 mL (9.3 mmol) and 1- 
5 hydroxybenzotriazole, 1.6 g (10.2 mmol) in 200 mL of 
dimethyl formamide was added 2.1 g (10.2 mmol) of 
dicyclohexylcarbodiimide. The reaction mixture was 
stirred overnight at ambient temperature and was then 
concentrated in vacuo. The residue was partitioned 

10 between ethyl acetate and water and extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 
concentrated. The residue was chromatographed on silica 
gel using 2.5% methanol/chloroform as eluant to yield 

15 0.84 g (29%) of the desired product as a white foam: l H- 
NMR is consistent with structure; MS (FD) 314 (M+) . 



Preparation 282 
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To a slurry of 0.7 g of 10% palladium on carbon in 30 mL 
of ethyl acetate was added a solution of 0.8 g (2.5 mmol) 
of the product of Preparation 281 in 30 mL of ethyl 
acetate, 60 mL of tetrahydrofuran and 60 mL of ethanol. 
5 The mixture was hydrogenated at 40 psi of hydrogen for 1 
h, filtered through celite and concentrated. The residue 
was dissolved in 60 mL of dimethylformamide. To this 
solution was added 0.95 g (2.5 mmol) of the product of 
Preparation Id, 0.37 g (2.75 mmol) of 1* 

10 hydroxybenzotriazole and 0.57 g (2.75 mmol) of 

dicyclohexylcarbodiimide. The reaction was -stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 

15 The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The resulting residue was chromatographed on silica gel 
using 2.5% methanol/chloroform as eluant to yield 0.32 g 
(20%) of the desired product as a tan foam: : H-NMR is 

20 consistent with structure; MS (FD) 646.3 <M+) . 



Example 154 




2HCI 



To a solution of the product of Preparation 282, 0.25 g 
25 (0.38 mmol) in 12 mL of dichlorome thane was added 4 mL of 
triflu roacetic acid. The reaction mixture was stirred 
for 2 h, quench d with a que us sodium carbonate and 
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extracted with chloroform. The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
filtered and concentrated. To a solution of the residue 
in 20 mL of ethyl acetate was added 40 mL of 
5 ether 'hydrochloric acid. The resultant slurry was 

concentrated to yield 0.22 g (96%) of the desired product 
as a tan solid: 'H-NMR is consistent with structure; MS 
(high res) calc'd for C30H39N6O4: 547.3033. Found: 
547.3037. 



To a slurry of sodium hydride, 6.72 g (168 mmol) in 400 
mL of dimethyl formamide at 0°C was added 19.0 g (168 mmol) 

15 of 4-nitroimidazole. The resulting slurry was stirred 20 
min, then a solution of 25 g (140 mmol) of ethyl 3- 
bromopropionate in 10 mL of dimethyl formamide was added 
dropwise. The reaction mixture was stirred overnight 
slowly warming to ambient temperature, then concentrated. 

20 The residue was partitioned between ethyl acetate and was 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The residue was 
absorbed onto a silica pad and chromatographed on silica 

25 gel using a gradient of 20-70% ethyl acetate/hexanes to 
yield 22.71 g (76%) of the desired product as a yellow 
oil: 1 H-NMR is consistent with structure; MS (FD) 213 
(M+); Anal. Calc'd for CsHuNsO*: C, 45.07; H, 5.20; N, 
19.71. Found: C, 45.08; H, 5.18; N, 19.42. 



10 



Preparation 283 
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Preparati n 284 




To a solution of the product of Preparation 283, 22.46 g 
(100 mmol) in 100 mL of tetrahydrofuran and 100 mL of 



5 ethanol was added 100 mL of 5N sodium hydroxide. The 
mixture was stirred at ambient temperature for 1 h, then 
acidified to pH = 2.5 with 5N hydrochloric acid and 



extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
10 sulfate, filtered and concentrated to yield 7.8 g (42%) 
of the desired product as an orange oil: 1 H-NMR is 
consistent with structure; MS (FD) 185 (M+) . 



To a solution of the product of Preparation 284, 5.3 g 
(29 mmol), pyrrolidine, 2.4 mL (29 mmol) and 1- 
hydroxybenzotriazole, 4.3 g (32 mmol) in 50 mL of 
dimethyl formamide was added 6.6 g (32 mmol) of 
20 dicycl hexylcarbodiimide. The r action mixture was 
stirred overnight at ambient temp rature and was then 
concentrat d in vacuo. The residue was partition d 



Preparation 285 



♦ 




0 =N, 
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b tween ethyl acetat and water and was extracted with 
ethyl acetate. The combined organic extracts wer washed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was absorbed onto a silica pad 
5 and chromatographed on silica gel using a gradient of 
2.5-5% methanol/chloroform as eluant to yield 0.69 g 
(10%) of the desired product as a yellow solid: 'H-NMR is 
consistent with structure; MS (FD) 238 (M+) ; Anal. Calc'd 
for C10H14N4O3: C, 50.41; H, 5.92; N, 23.52. Found: C, 
10 50.59; H, 5.75; N, 23.47. 



To a slurry of 0.66 g of 10% palladium on carbon in 15 xaL 
15 of ethyl acetate was added a solution of 0.66 g (2.8 
mmol) of the product of Preparation 285 in 6 mL of 
dichloromethane and 15 mL of ethanol. The mixture was 
hydrogenated at 40 psi of hydrogen for 40 min and 
filtered through celite and concentrated. The residue 
20 was dissolved in 30 mL of dimethyl formamide. To this 
solution was added 1.1 g (2.8 mmol) of the product of 
Preparation Id, 0.42 g (3.1 mmol) of 1* 
hydroxybenzotriazole and 0.63 g (3.1 mmol) of 
dicyclohexylcarbodiimide. The reaction was stirred 
25 overnight at ambient temperature, filtered and 

concentrated. The residue was partitioned between ethyl 
acetat and water and was extracted with thyl acetate. 
The combined organic extracts were washed with brine, 



Preparation 286 
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dried over sodium sulfat , filtered and concentrated. 
The resulting residue was chromatographed on silica gel 
using a gradient of chloroform to 3% methanol/chloroform 
as eluant to yield 0.67 g (42%) of the desired product as 
5 a tan foam: 'H-NMR is consistent with structure; MS (FD) 
570.2 <M+); Anal. Calc'd for Cz&^tOe: C, 61.03; H, 7.42; 
N, 14.73. Found: C, 60.94; H, 7.26; N, 14.55; 



To a solution of the product of Preparation 286, 0.6 g 
(1.1 mmol) in 12 mL of dichloromethane was added 4 mL of 
trifluoroacetic acid. The reaction mixture was stirred 
for 2 h, quenched with solid sodium carbonate and 

15 extracted with chloroform. The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
filtered and concentrated. To a solution of the residue 
in 10 mL of ethyl acetate was added 10 mL of 
ether'hydrochloric acid. The resultant slurry was 

20 concentrated to yield 0.52 g (94%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 471 (M+l); Anal. Calc'd for C 2 4H 3 «N 6 (V2.25HC1: c, 
52.16; H, 6.61; N, 15.21. Found: C, 52.48; 6.87; N, 
14.81. 



Example 155 



10 




25 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/U599/Q3525 



-392- 



Preparation 287 




Ethyl-4-bromobutyrate (18.4 mL, 156 mmol), 4- 
nitroimidazole (17.6 g, 130 mmol), sodium hydride (6.24 
5 g, 156 mmol), dimethylf ormamide (400 mL) , as described 
Preparation 2B3 gave 23.4 g (80%) of the desired product 
as a yellow oil: 'H-NMR is consistent with structure; MS 
(FD) 227 (M+); Anal. Calc'd for CsH^Oi: C, 47.58; H, 
5.77; N, 18.49. Found: C, 47.48; H, 5.50; N, 18.30. 



Reaction of the product of Preparation 287 (22.84 g, 100 
mmol), 5N sodium hydroxide (100 mL) , tetrahydrofuran (100 
15 mL) , ethanol (100 mL), as described in Preparation 284 
gave 9.8 g (50%) of the desired product as an orange 
solid: 1 H-NMR is consistent with structure; MS (FD) 200.1 
<M+); Anal. Calc'd for CiH^aO^ C, 42.22; H, 4.56; N, 
21.10. Found: C, 41.97; H, 4.63; N, 21.04. 



10 



Preparation 288 



0 




20 
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Praparati n 289 



O 




Reaction of the product of Preparation 288 (4.87 g, 25 
mmol), pyrrolidine (2.4 mL, 25 mmol), 1- 
5 hydroxybenzotriazole (3.7 g, 27.5 mmol), 

dicyclohexylcarbodiimide (5.6 g, 27.5 mmol), 
dimethylformamide (50 mL) , as described in Preparation 
285, gave 0.65 g (11%) of the desired product as a tan 
oil: 1 H-NMR is consistent with structure; MS (FD) 252 
10 (M+); Anal. Calc'd for CnBiAQi: C, 52.37; H, 6.39; N, 
22.21. Found: C, 52.59; H, 6.50; N, 22.44. 



15 Reaction of the product of Preparation 289 (0.6 g, 2.4 
mmol), 10% palladium on carbon (0.3 g) , dichloromethane 
(6 mL), ethyl acetate (20 mL) , absolute ethanol (20 mL), 
386979 (0.91 g, 2.4 mmol), 1 -hydroxybenzotriazole (0.36 
g, 2.64 mmol), dicyclohexylcarbodiimide (0.54 g, 2.64 

20 mmol), dimethylformamide (40 mL) , as described in 

Preparation 286 gave 0.69 g (50%) of the desired product 
as a tan oil: l H-NMR is consistent with structure; MS 



Preparation 290 




O 
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(FD) 585.4 (M+); Anal. Calc'd for CsoH^NcOe: C, 61.63; H, 
7.58; N, 14.37. Found: C, 61.35; H, 7.50; N, 14.30. 



Reaction of the product of Preparation 290 (0.65 g, 1.1 
znmol), trifluoroacetic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 155 gave 0.58 g (98%) of 
the desired hydrochloric acid salt as an oil: 1 H-NMR is 
10 consistent with structure; MS (FD) 484 (M+) ; Anal. Calc'd 
for C 25 H 36 N e <V2.3HCl: C, 52.82; H, 6.79; N, 14.78. Found: 
C, 53.01; H, 6.88; N, 14.40. 



Example 156 



5 




Preparation 291 



o 




0=H 



15 w 

Reaction of ethyl- 5-bromo valerate (25 g, 120 nunol), 4- 



nitroimidazole (16.3 q, 144 mmol), sodium hydride (5.8 g, 
144 ool) , dimethyl formamide (400 mL) , as described 



Preparation 283 gav 21.9 g (75%) of the desired product 
20 as a colorl ss oil: 1 H-NMR is consistent with structure; 
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MS (FD) 241.1 (M+); Anal. Calc'd for CioHijNsCv: C, 49.79; 
H, 6.27; N, 17.42. Found: C, 49.63; H, 6.16; N, 17.22. 

Preparation 292 

o" 

0=N* 



to 
.juj 



Reaction of the product of Preparation 291 (21.08 g, 87 
mmol), 5N sodium hydroxide (100 mL), tetrahydrofuran (100 
mL), ethanol (100 xnL) , as described in Preparation 284 
gave 11.9 g (64%) of the desired product as a tan solid: 
10 'H-NMR is consistent with structure; MS (FD) 214 (M+); 
Anal. Calc'd for C 8 HiiN 3 (V: C, 45.07; H, 5.20; N, 19.71. 
Found: C, 44.89; H, 4.92; N, 19.44. 



Preparation 293 
0~ 




Reaction of the product of Preparation 292 (9.9 g, 46.4 
mmol), pyrrolidine (4 mL, 46.4 mmol), 1- 
hydroxybenzotriazole (7,0 g, 51.0 mmol)/ 
dicyclohexylcarbodiimide (10.6 g, 51.0 mmol)), 
20 triethylamine (3.23 mL, 46.4 mmol), as describ d in 

Preparation 285 gave 8.4 g (69%) of th desir d product 
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as a colorless oil: *H-NMR is consistent with structur ; 
MS (FD) 266 (M+); Anal. Calc'd for Ci 2 HitN 4 (V : c, 54.12; H, 
6.81; N, 21.04. Found: C, 54.35; H, 6.91; N, 20.91. 



Reaction of the product of Preparation 293 (1.0 g, 3.8 
mmol)/ 10% palladium on carbon (0.5 g) , - dichloromethane 
(5 mL) 9 ethyl acetate (10 mL) , ethanol (20 mL) , the 

10 product of Preparation Id (1.45 g, 3.8 mmol), 1- 
hydroxybenzotriazole (0.56 g, 4.2 mmol), 
dicyclohexylcarbodiimide (0.86 g, 1.1 mmol), 
dimethyl formamide (40 mL) , as described in Preparation 
286 gave 0.8 g (35%) of the desired product as a yellow 

15 oil: 1 H-NMR is consistent with structure; MS (FD) 598.2 
(M+) . 



20 Reaction of the product of Preparation 294 (0.75 g, 1.2 
mmol), trifluoroacetic acid (4 mL) , dichloromethane (12 



Preparation 294 




Example 1S7 




mL) , as described in Example 155 gave 0.57 g (100%) of 
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the d sired product as the hydrochloric acid salt as a 
white solid: l H-NMR is consistent with structure; MS (FD) 
499 (M+) . 

5 Preparation 295 



0 




Reaction of N- (2-chloroethyl)morpholine hydrochloride 
(6.9 g, 37.0 xnmol), 4-nitroimidazole (5.0 g, 44.0 nnnol), 

sodium hydride (3.27 g, 80.7 mmol), dimethyl fonoamide 
10 (150 mL), as described in Preparation 283 gave 1.1 g 

(13%) of the desired product as a yellow solid: 'H-NMR is 

consistent with structure; MS (FD) 226.1 (M+l); Anal. 

Calc'd for C9H14N4O3: C, 47.78; H, 6.24; N, 24.77. Found: 

C, 48.01; H, 6.13; N, 24.56. 

15 

Preparation 296 




Reaction of the product of Preparation 295 (0.6 g, 2.6 
mmol), 10% palladium on carbon (0.6 g) , ethyl acetate (20 
20 mL), ethanol (10 mL) , the product of Preparation Id (1.0 
g, 2.6 mmol)/ 1-hydroxybenzotriazol (0.4 g, 2.9 mmol). 
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dicyclohexylcarbodiimide (0.6 g, 2.9 mmol), 
dimethyl formamide (40 mL), as described in Preparation 
286 gave 0.34 g (24%) of the desired product as a yellow 
foam: l H-NMR is consistent with structure; MS (FD) 558 
5 (M+l). 



Example 158 




Reaction of the product of Preparation 296 (0.14 g, 0.25 
10 mmol), trifluoroacetic acid (2 mL), dichloromethane (6 
mL) , as described in Example 155 gave 0.13 g (100%) of 
the desired product as the hydrochloric acid salt as a 
white solid: 1 H-NMR is consistent with structure; MS (FD) 
458.2 (M+). 

15 

Preparation 297 




To a solution of 4-nitro imidazole, 4.6 g (40 mmol) and 
bromodiphenylme thane, 10.0 g (40 mmol) in 150 mL of 
20 dimethylformamide was added 16.6 g (120 mmol) of 
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potassium carbonate. The reaction mixture was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
5 The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The resulting crude material was absorbed onto a silica 
pad and chromatographed on silica gel using 25-60% ethyl 
acetates/hexanes as eluant to yield 3.2 g (27%) of the 
10 desired product as a clear oil: 1 H-NMR is consistent with 
structure; MS (ion spray) 280 (M+l). 



Preparation 298 




15 To a slurry of 0.8 g of 10% palladium on carbon in 30 mL 
of tetrahydrofuran was added a solution of 1.2 g (4.3 
mmol) of the product of Preparation 297 in 40 mL of 
tetrahydrofuran. The mixture was hydrogenated at 40 psi 
of hydrogen for 1 h and filtered through celite. To this 

20 solution was added 1.64 g (4.3 mmol) of Preparation 4 
from Examples Part 1, 0.7 g (4.7 mmol) of 1- 
hydroxybenzotriazole and 1.04 g (4.7 mmol) of 
dicyclohexylcarbodiimide. The reaction was stirred 
overnight at ambient temperature, filtered and 

25 concentrated. The resulting residue was chromatographed 
n silica gel using 4% methanol/chlorof rm as eluant to 
yield 1.57 g (60%) of the desired product. l H-NMR is 
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consistent with structure; MS (ion spray) 612.4 (M+l); 
Anal. Calc'd for C35H41N3O3: C, 68.72; H, 6.76; N, 11.45. 
Found: C, 68.44; H, 6.72; N, 11.15. 



To a solution of the product of Preparation 298, 0.56 g 
(0.91 suiiol) in 6 mL of dichlorome thane was added 2 oL of 
trifluoroacetic acid. The reaction mixture was stirred 

10 for 2.5 h, then poured into a solution of saturated 
sodium carbonate and extracted with chloroform. The 
combined organic extracts were washed with* brine , dried 
over sodium sulfate, filtered and concentrated. The , 
desired product was trituated with ethyl acetate/hexanes 

15 to yield 0.45 g (96%) of the desired product as a tan 
solid: 'H-NMR is consistent with structure; MS (ion 
spray) 512.6 (M+l); Anal. Calc'd for C 3 oH 3 3N5CV0.2H 2 0: C, 
69.94; H, 6.53; N, 13.59. Found: C, 69.88; H, 6.36; N, 
13.25. 



5 



Example 159 




20 
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Preparati n 299 




To a solution of 4, 4' -dimethoxybenzhydrol, 5.0 g (20 
mmol), 4-nitroimidazole, 2.31 g (20 xnmol) and 
5 triphenylphosphine, 5.3 g (20 mmol) in 200 mL of 

tetrahydrofuran at 0°C was added 5.0 mL (32 mmol) of 
diethyl azodicarboxylate dropwise. The resulting mixture 
was slowly warmed to ambient temperature, stirred 
overnight and concentrated. The residue was partitioned 

10 between ethyl acetate and water and extracted with ethyl 
acetate. The combined organic extracts were washed with' 
brine, dried over sodium sulfate, filtered and 
concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using 20-40% ethyl 

15 acetates/hexane as eluant. The resulting residue was 
chromatographed on silica gel using 3% 
methanol/ chloroform as eluant to yield 4.92 g (72%) of 
the desired product as a yellow oil: 'H-NMR is consistent 
with structure; MS (ion spray) 340 (M+l); Anal. Calc'd 

20 for Ci8HnN30 4 '0.3H 2 0: C, 62.71; H, 5.15; N, 12.19. Found: 
C, 62.48; H, 4.83; N, 11.84. 
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Preparati n 300 




Reaction of the product of Preparation 299 (1.8 g, 5.3 
mmol), 10% palladium on carbon (1.0 g) , tetrahydrofuran 
5 (60 mL), 386979 (2.0 g, 5.3 mmol), 1-hydroxybenzotriazole 
(0.8 g, 5.83 mmol), dicyclohexylcarbodiimide (1.2 g, 5.83 
mmol), as described in Preparation 159 gave 1.3 g (36%) 
of the desired product as a tan foam: 1 H-NMR is 
consistent with structure; MS (ions spray) 672.7 (M+l); 
10 Anal. Calc'd for C 37 H45N a O>: C, 66.15; H, 6.75; N, 10.43. 
Found: C, 66.29; H, 6.82; N, 10.63. 



Example 160 




15 Reaction of the product of Preparation 300 (1.24 g, 1.8 
mmol), trifluoroacetic acid (2 mL) , dichl or ome thane (6 
mL) , as described in Example 159, Chromatographed over 
silica gel (5% methanol/chloroform) to yield 0.73 g (69%) 
of the desired product as a white foam: l H-NMR is 

20 consistent with structur ; MS (ion spray) 572.4 (M+l); 
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Anal. Calc'd for C 3 2Hy,Ns0 5 : C, 67.23; H, 6*52; N, 12.25. 
Found: C, 67.05; H, 6.59; N, 11.97. 



Preparation 301 




To a slurry of sodium hydride, 2.64 g (66.0 mmol) in 300 
mL of dimethyl formamide at 0°C was added 7.4 g (66.0 mmol) 
of 4-nitroimidazole. After stirring for 20 min at 0°C, 
15.0 g (55.0 mmol) of desyl bromide was added. The 

10 reaction mixture was stirred 65 h, as it warmed to 

ambient temperature and was concentrated. The residue 
was partitioned between ethyl acetate and water and was 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 

15 sulfate, filtered and concentrated. The resulting 
residue was chromatographed on silica gel using a 
gradient of chloroform to 5% methanol/chlorof orm as 
eluant to yield 10.1 g (60%) of the desired product as a 
yellow oil which solidifies upon standing. 1 H-MHR is 

20 consistent with structure; MS (ion spray) 307.1 (M+l); 
Anal. Calc'd for CnHiaNjCfc: C, 66.44; H, 4.26; N, 13.67. 
Found: C, 66.31; H, 4.22; N, 13.39. 
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Preparation 302 




To a slurry of 0.3 g of 10% palladium on carbon in 20 mL 
of tetrahydrofuran was added a solution of 0.8 g (2.6 
5 mmol) of the product of Preparation 301 in 20 mL of 

tetrahydrofuran. The mixture was hydrogenated at 40 psi 
of hydrogen for 1 h and filtered through celite. To this 
solution was added 1.0 g (2.6 mmol) of the product of 
Preparation Id, 0.4 g (2.9 mmol) of 1- 

10 hydroxybenzotriazole and 0.6 g (2.9 mmol) of 

dicyclohexylcarbodiimide. The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The resulting residue was chroma to graphed 
on silica gel using a gradient from chloroform to 5% 

15 methanol/chloroform as eluant to yield 1.3 g (76%) of the 
desired product. ^-NMR is consistent with structure; MS 
(FD) 639.4 (M+); Anal. Calc'd for CaAiNaOs: C, 65.74; H, 
6.59; N, 10.65. Found: C, 65.91; H, 6.21; N, 10.67. 

20 Example 161 




2HCI 
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To a solution of the pr duct of Preparation 302, 1.0 g 
(1.56 mmol) in 12 mL of dichlorome thane was added 4 mL of 
trifluoroacetic acid. The reaction mixture was stirred 
for 1.5 h, then quenched with solid sodium carbonate and 
5 extracted with chloroform. The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
filtered and concentrated. The residue was dissolved in 
ethyl acetate and ether 'hydrochloric acid was added. The 
mixture was concentrated to yield 0.68 g (71%) of the 
10 desired product as a tan solid: l H-NMR is consistent with 
structure; MS (FD) 539 (M+J ; Anal. Calc'd for 
C3iH 3 3N 5 (V2HCl: C, 60.78; H, 5.76; N, 11.43. Found: C, 
60.51; H, 5.84; N, 11.12. 

15 Preparation 303 




To a slurry of desoxyanisoin, 20 g (78 mmol) in 200 mL of 
carbon tetrachloride at 0°C was added 4 mL (78 mmol) of 
bromine, dropwise over 30 min. The reaction mixture was 

20 stirred overnight while slowly warming to ambient 

temperature, then concentrated. The residue was absorbed 
onto a silica pad and chroma to graphed on silica gel using 
a gradient of 10-30% ethyl acetate/hexanes as eluant to 
yield 18 g (69%) of the desired product as a white solid: 

25 a H-NMR is consistent with structure; MS (ion spray) 335, 
337 (M+l). 
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Preparation 304 



10 




Reaction of the product of Preparation 303 (7.0 g, 20.0 
mmol), 4-nitroimidazole (2.34 g, 20.0 mmol), sodium 
hydride (1.0 g, 24.0 nnnol), dimethyl formamide (100 mL) , 
as described in Preparation 301. The crude material was 
absorbed onto a silica pad and chroma to graphed over 
silica gel using a gradient of 30-80% ethyl 
acetate/hexanes to yield 2.8 g (38%) of the desired 
product as a tan foam: 1 H-NMR is consistent with 
structure; MS (ion spray) 366.1 (M+l); Anal. Calc'd for 
CiAiNaOs: C, 62.12; H, 4.66; N, 11*44. Found: C, 62.05; 
H, 4.55; N, 11.57. 



15 



20 



Preparation 305 




Reaction of the product of Preparation 304 (1.5 g, 4.1 
umol), 10% palladium on carbon (1.0 g) , tetrahydrofuran 
(40 mL), the product of Preparation Id (1.56 g, 4.1 
mmol), l-hydroxybenzotriazole (0.61 g, 4.51 mmol), 
dicyclohexylcarbodiimide (0.93 g, 4.51 mmol),. as in . 
described in Preparation 302. The residu was 
chromat graphed on silica gel using 3% 
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methanol/chloroform as eluant to yield 1.95 g (68%) f 
the desired product as a tan foam: T H-NMR is consistent 
with structure; MS (ion spray) 700.8 (M+l); Anal. Calc'd 
for CaAsNsQs: C, 65.22; H, 6.48; N, 10.01. Found:. C, 
5 65.05; H, 6.20; N, 10.25. 



Examples 162 and 163 




Reaction of the product of Preparation 305 (1.85 g, 2.6 

10 mmol), trifluoroacetic acid (10 mL), dichloromethane (24 
mL), as in described in Example 161, gave 1.56 g (88%) 
of the desired product as a product as the hydrochloric 
acid salt. 1 H-NMR is consistent with structure; MS (ion 
spray) 599.2 (M+l); Anal. Calc'd for CuH 3 7N 5 0 6 -2HCl : C, 

15 58.93; H, 5.84; N, 10.41. Found: C, 59.05; H, 5.87; N, 
10.43. Resolution of the diastereomers (0.21 g, 0.38 
mmol) by chiral HPLC gave the respective Isomers which 
were individually treated with a saturated solution of 
hydrochloric acid in diethyl ether to give the desired 

20 products: 

Example 162. (Isomer 1) 0.104 g (40%); l H-NMR is 
consistent with structure; t R - 9.45 min; MS (ion spray) 
600.3 (M+l); Anal. Calc'd for CjjH^NsO^HCl: C, 58.93; H, 
5.84; N, 10.41. Found: C, 58.66; H, 5.80; N, 10.20. 

25 Example 163. (Isomer 2) 0.066 g (25%); 'H-NMR is 

consistent with structure; t* * 12.93 min; MS (ion spray) 
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600,3 (M+l); Anal. Calc'd for C33H37N5O62.3HCI: C, 57.99; 
H, 5.80; N, 10.25. Found: C, 57.94; H, 5.80; N, 10.12. 

Preparation 306 




To a slurry of 4-nitroimidazole, 10.0 g (89 mmol) in 30 
mL of glacial acetic acid was slowly added 10 mL of 
fuming nitric acid. To this mixture was added 20 mL of 
acetic anhydride at a rate such that the temperature 

10 remained below 50°C. The reaction mixture was stirred for 
one hour then poured into 300 g of ice/water. A white 
solid precipitated out over a period of 30 min. The 
solid was filtered and dried to yield 6.8 g of the 
desired product. The filtrate was extracted with 

15 dichlorome thane . The combined organic extracts were 

washed with saturated sodium bicarbonate and water, then 
dried over sodium sulfate, filtered and concentrated to 
yield an additional 5.1 g of the desired white solid, 
affording a total of 11.9 g (85%) of the desired product. 

20 1 H-NMR is consistent with structure; MS (FD) 159 (M+) ; 
Anal. Calc'd for CaHaHiQrO.3%0: c, 22.04; H, 1.60; N, 
34.27. Found: C, 22.35; H, 1.52; N, 33.87. 
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Preparation 307 




To a slurry of 9-aminofluorene hydrochloride, 2.1 g (10.0 
mmol) in 20 mL of methanol and 20 mL of water at 0°C was 
5 added 0.8 g (10.0 mmol) of sodium bicarbonate. After 
stirring for 10 min at 0°C, 1.5 g (10.0 mmol) of the 
product of Preparation 306 was added. The reaction 
mixture was stirred overnight/ slowly warming to ambient 
temperature, then concentrated. The residue was 

10 partitioned between ethyl acetate and water and extracted 
with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate and 
concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using a gradient of 25- 

15 80% ethyl acetate/hexanes as eluant to yield 2.39 g (88%) 
of the desired product as a tan solid: 'H-NMR is 
consistent with structure; MS (ion spray) 276.2 (M+l); 
Anal. Calc'd for CiA^O*: C, 69.31; H, 4.00; N, 15.15. 
Found: C, 69.53; H, 4.08; N, 14.93. 
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Preparation 308 




To a slurry of 0.95 g of 10% palladium on carbon in 30 mL 
of tetrahydrofuran was added a solution of 1.1 g (4.0 
5 mmol) of the product of Preparation 307 in 30 mL of 

tetrahydrofuran. The mixture was hydrogenated at 40 psi 
of hydrogen for 1 h and filtered through celite. To this 
solution was added 1.5 g (4.0 mmol) of the product of 
Preparation Id, 0.6 g (4.4 mmol) of 1- 

10 hydroxybenzotriazole and 0.9 g (4.4 mmol) of 

dicyclohexylcarbodiimide. The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was slurried in ethyl acetate, 
filtered and water was added. The mixture was extracted 

15 with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered 
and concentrated. The resulting residue was 
chromatographed on silica gel using 5% 
methanol/chloroform as eluant to yield 1.16 g (48%) of 

20 the desired product. a H-NMR is consistent with structure; 
MS (ion spray) 610 (M+l); Anal. Calc'd for C 3 5H 39 N S 0 5 : C, 
68.95; H, 6.59; N, 11.49. Found: C, 68.83; H, 6.46; N, 
11.27. 
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Example 164 




JHCt 



To a solution of the product of Preparation 308, 1.1 g 
(1.8 mmol) in 6 mL of dichloromethane was added 2 mL of 
5 trifluoroacetic acid. The reaction mixture was stirred 
for 3 h, then poured into a solution of saturated sodium 
carbonate. The mixture was extracted with chloroform. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 

10 The residue was dissolved in ethyl acetate and 

ether /hydrochloric acid was added. The mixture was 
concentrated to yield 0.9 g (90%) of the desired product 
as a pink solid: 'H-NMR is consistent with structure; MS 
(ion spray) 510.4 (M+l); Anal. Calc'd for C 3 oH3iN 5 (V2HCl: 

15 C, 61.86; H, 5.71; N, 12.02. Found: C, 61.70; H, 5.78; 
N, 11.86. 



Preparation 309 
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R act! n of 2, 2 -diphenyl ethyl amine (2.5 g, 12.7 nnnol), 
s dium bicarbonate (1.07 g, 12.7 mmol), the pr duct f 
Preparation 306 (2.0 g, 12.7 mmol), methanol (20 mL), 
water (10 mL), as described in Preparation 307 gave 2.75 
5 g (74%) of the desired product as a tan solid: 1 H-NMR is. 
consistent with structure; MS (ion spray) 294.2 (M+l) . 



10 Reaction of the product of Preparation 309 (1.0 g, 3.4 
mmol), 10% palladium on carbon (1.2 g), tetrahydrofuran 
(40 mL), the product of Preparation Id (1.3 g, 3.4 mmol), 
1-hydroxybenzotriazole (0.51 g, 3.74 mmol), 
dicyclohexylcarbodiimide (0.8 g, 3.74 mmol), as in 

15 Example Preparation 308. 1.42 g (67%) of the desired 
product as a tan foam: 1 H-NMR is consistent with 
structure; MS (ion spray) 626.3 (M+l); Anal. Calc'd for 
C36H0N5O5: C, 69.10; H, 6.93; N, 11.19. Found: C, 68.92; 
H, 6.70; N, 11.21. 



Preparation 310 
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Example 165 




2HCI 



Reaction of the product of Preparation 310 (1,37 g, 2.2 
mmol), trifluoroacetic acid (4 mL) , dichlorome thane (12 
mL), as described in Example 164 -426737 gave 1.14 g 
(87%) of the desired product as a tan solid: l H-NMR is 
consistent with structure; MS (ion spray) 526 (M+l); 
Anal. Calc'd for C 3 iH 3a Ns(V2.2HCl: C, 61.46; H, 6.19; N, 
11.56. Found: C, 61.72; H, 5.95; N, 11.11. 

Preparation 311 




To a slurry of 2-aminoindan hydrochloride, 2.0 g (12.7 
mmol) in 20 mL of methanol and 10 mL of water at 0°C was 
added 1.4 g (16.4 mmol) of sodium bicarbonate. After 
stirring for 10 min at 0°C, 2.0 g (12.7 mmol) of the 
product of Preparation 306 was added. The reaction 
mixture was stirred ov rnight, si wly warming to ambient 
temperature, then concentrat d. The residue was 
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partitioned betw en thyl acetate and water and extracted 
with ethyl acetate. Th combined organic extracts were 
washed with brine, dried over sodium sulfate and 
concentrated. The residue was absorbed onto a silica pad 
5 and chroma to graphed on silica gel using a gradient of 50- 
80% ethyl acetate/hexanes as eluant to yield 1.91 g (66%) 
of the desired product as a tan solid: *H-NMR is 
consistent with structure; MS (ion spray) 230.2 (M+l); 
Anal. Calc'd for Ci2HuN s 0 2 : C, 62.88; H, 4.84; N, 18.33. 
10 Found: C, 63.28; H, 4.90; N, 17.89. 



To a slurry of 1.3 g of 10% palladium on carbon in 30 mL 
15 of tetrahydrofuran was added a solution of 1.2 g (5.3 
mmol) of the product of Preparation 311 in 30 mL of 
tetrahydrofuran. The mixture was hydrogenated at 40 psi 
of hydrogen for 40 min and filtered through celite. To 
this solution was added 2.0 g (5.3 mmol) of the product 
20 of Preparation Id, 0.8 g (5.8 mmol) of 1- 

hydroxybenzotriazole and 1.2 g (5.8 mmol) of 
dicyclohexylcarbodilmide. The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was slurried in ethyl acetate, 
25 filtered and water was added. The mixture was extracted 
with thyl acetate. The combined organic extracts were 
washed with brine, dried ov r sodium sulfate, filtered 



Preparation 312 
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and concentrated. The resulting residue was 
chromatographed on silica gel using 3% 
methanol/chloroform as eluant to yield 1.38 g (486) of 
the desired product: 'H-NMR is consistent with structure; 
5 MS (ion spray) 562.4 (M+l); Anal. Calc'd for 

C3iH 39 HsOs'0.1CHC13: C, 65.12; H, 6.87; N, 12.21. Found: C, 
65.39; H, 7.18; N, 11.97. 



Example 166 




2HQ 



10 ^ 

To a solution of the product of Preparation 312, 1.4 g 

(2.5 bdboI) in 12 mL of dichloromethane was added 4 nL of 

trifluoroacetic acid. The reaction mixture was stirred 

for 2 h, then concentrated. The residue was partitioned 

15 between ethyl acetate and saturated sodium carbonate and 
was extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The residue was 
dissolved in ethyl acetate and ether "hydrochloric acid was 

20 added. The mixture was concentrated to yield 1.2 g (90%) 
of the desired product as a yellow solid: , H-KMR is 
consistent with structure; MS (ion spray) 462.4 (M+l); 
Anal. Calc'd for C 26 H 31 N 5 CV2HC1: C, 57.99; H, 6.93; M, 
12.01. Found: C, 57.87; H, 6.82; N, 12.73. 
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Proparation 313 




To a slurry of 1-aminoindan, 1.25 tuL (10.0 mmol) in 20 mL 
of methanol and 20 mL of water at 0°C, was added 1.5 g 
5 (10.0 mmol) of the product of Preparation 306. The 

reaction mixture was stirred overnight , slowly warming to 
ambient temperature and concentrated. The residue was 
partitioned between ethyl acetate and water and extracted 
with ethyl acetate. The combined organic extracts were 

10 washed with brine , dried over sodium sulfate, filtered 

and concentrated. The residue was absorbed onto a silica 
pad and chromatographed on silica gel using 30-80% ethyl 
acetate/hexanes as eluant to yield 1.13 g (49%) of the 
desired product as a tan oil: *H-NMR is consistent with 

15 structure; MS (ion spray) 230.2 (M+l) . 



SUBSTITUTE SHEET (RULE 20) 



WO 60/10565 



PCT/US9MB525 



-417- 



Preparation 314 




To a slurry of 1.0 g of 10% palladium on carbon in 20 mL 
of tetrahydrofuran was added a solution of 1.07 g (4.7 
5 mmol) of the product of Preparation 313 in 20 mL of 

tetrahydrofuran. The mixture was hydrogenated at 40 psi 
of hydrogen for 30 min and filtered through celite. To 
this solution was added 1.8 g (4.7 mmol) of the product 
of Preparation Id,, 0.7 g (5.2 mmol) of 1- 

10 hydroxybenzotriazole and 1.06 g (5.2 mmol) of 

dicyclohexylcarbodiimide. The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was dissolved in ethyl 
acetate, filtered, then water was added. The mixture was 

15 extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The resulting 
residue was chromatographed on silica gel using 3% 
methanol/chlorofoxm as eluant to yield 0.99 g (38%) of 

20 the desired product: 1 H-NMR is consistent with structure; 
MS (ion spray) 562 (M+l) ; Anal. Calc'd for C31R39N3O5: C, 
66.29; H, 7.00; N, 12.47. Found: C, 66.05; H, 7.12; N, 
12.58. 
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Example 167 




2HCI 



To a solution of the product of Preparation 314, 0.97 g 
(1.7 mmol) in 6 ml* of dichloromethane was added 2 mL of 
5 trif luoroacetic acid. The reaction mixture was stirred 
for 2 h, then poured into a solution of saturated sodium 
carbonate. The mixture was extracted with chloroform. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 

10 The residue was dissolved in ethyl acetate and a 

saturated solution of hydrochloric acid in diethyl ether 
was added. The resulting mixture was concentrated to 
yield 0.73 g (76%) of the desired mixture of isomers as a 
white solid: 1 H-NMR is consistent with structure; MS (ion 

15 spray) 462.4 (M+l); Anal. Calc'd for C 2 6HsiN 5 03-2.3HCl: C, 
57.26; H, 6.15; N, 12.84. Found: C, 57.53; H, 6.04; N, 
12.57. 



Preparation 315 
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Reaction of (IS, 2R)- (-)-cis-l-Amino-2-indanol (0.9 g, 
6.3 mmol), sodium bicarbonate (0.53 g, €.3 mmol) , the 
product of Preparation 306, (1.0 g, 6.3 mmol) in methanol 
(10 mL) and water (5 mL),as described in Preparation 311 
5 gave 1.02 g (66%) of the desired product as a tan foam: 
1 H-NMR is consistent with structure; MS (ion spray) 246.3 
(M+l) . 



To a solution of the product of Preparation 315, 2.33 g 
(9.5 mmol) and imidazole, 2.0 g (36.9 mmol) in 100 mL of 
dimethyl formamide was added 1.86 g (12.3 mmol) of t- 
butyldimethylsilyl chloride. The reaction mixture was 

15 stirred overnight at ambient temperature then 

concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 

20 The residue was chromatographed over silica gel using 50% 
ethyl acetate/hexanes as eluent to yield 3.07 g (90%) of 
the desired product as a tan oil: 1 H-MMR is consistent 
with structure; MS (ion spray) 360.2 (M+l); Anal. Calc'd 
for CiAAQ£i: C, 60.14; H, 7.01; N, 11.69. Found: C, 

25 60.37; H, 6.92; N, 11.43. 



10 
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Praparation 317 




Y 

o 



Reaction of the product of Preparation 316 (1.5 g, 4.2 
mmol), 10% palladium on carbon (1.0 g) , tetrahydrofuran 
5 (80 mL) , the product of Preparation Id, (1.6 g, 4.2 
mmol), 1-hydroxybenzotriazole (0.63 g, 4.6 mmol), 
dicyclohexylcarbodiimide (0.95 g, 4.6 mmol), as described 
in Preparation 314 gave 0.72 g (25%) of the desired 
product as a reddish foam: 1 H-NMR is consistent with 
10 structure; MS (ion spray) 692.1 (M+l) ; Anal. Calc'd for 
C 3 7H 53 N 5 0«Si: C, 64.34; H, 7.72; N, 10.12. Found: C, 
64.14; H, 7.65; N, 10.05. 



A solution of the product of Preparation 317, 0.65 g 
(0.94 mmol) in 10 mL of a saturation solution of 
hydrochloric acid in acetic acid was stirred at ambient 
temperature. After 1.5 h, the solution was concentrated. 
20 Th r sidue was partitioned between ethyl acetate and 

saturated sodium bicarbonate and was extracted with ethyl 



Example 168 



15 




2HCI 
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ac tat • The combined organic extracts wer washed with 
brine, dried over sodium sulfate and concentrated. The 
residue was chromatographed on silica gel using a 
gradient of 5-10% methanol/chloroform/ammonia as eluant 
5 to yield the desired product as the free base. The 
resulting foam was dissolved in ethyl acetate and a 
saturated solution of hydrochloric acid in diethyl ether 
was added. The resulting slurry was concentrated to 
yield 0.18 g (35%) of the desired product as a white 
10 solid: 1 H-NMR is consistent with structure; MS (ion 

spray) 478.3 (M+l); Anal. Calc'd for C 2 6H 3 iN 5 CV2.5HCl: C, 
47.85; H, 5.53; N, 10.73. Found: C, 48.08; H, 5.17; N # 
10.40. 

15 Preparation 318 




To a solution of the product of Preparation 315, 1.71 g. 
(7.0 mmol) and triethylamine, 2.2 mL (15*6 mmol) in 80 mL 
of dichloromethane at 0°C was added 0.9 mL (12.6 mL) of 

20 acetyl chloride. The reaction mixture was stirred 2.5 h 
at 0°C, then was quenched with saturated sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 

25 c ncentrated. The residue was abs rb d nto a silica pad 
and chr ma to graphed n silica g 1 using a gradient f 30- 
80% ethyl acetate/hexanes as eluant to yield 1.06 g (53%) 
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of the desir d product as a yellow oil: 'H-NMR is 
consistent with structure; MS (ion spray) 288.0 (M+l); 
Anal. Calc'd for C1A3N3O4: C, 58.53; H, 4.56; N, 14.63. 
Found: C, 58.78; H, 4.58; N, 14.36. 



Reaction of the product of Preparation 318 (1.0 g, 3.5 
mmol), 10% palladium on carbon (2.0 g), tetrahydrofuran 

10 (60 mli) , the product of Preparation Id, (1.33 g, 3.5 
mmol), 1-hydroxybenzotriazole (0.52 g, 3.9 mmol), 
dicyclohexylcarbodiimide (0.8 g, 3.9 mmol), described in 
Preparation 314 gave 0.53 g (25%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 

15 (ion spray) 620.4 (M+l); Anal. Calc'd for 

C 3 3H4iNjO,-0.15CHCl 3 : C, 62.44; H, 6.50; N, 10.98. Found: 
C, 62.42; H, 6.51; N, 11.16. 



5 



Preparation 319 




Example 169 



20 




2HCJ 
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A s lution of the product of Pr paration 319, 0.43 g (0.7 
mmol) in 8 mL of a saturated solution of hydrochloric 
acid in glacial acetic acid was stirred for 1.5 h at 
ambient temperature then concentrated. The residue was 
5 dissolved in toluene and concentrated to yield 0.26 g 
(61%) of the desired product as a tan solid: l H-NMR is 
consistent with structure; MS (ion spray) 520.3 (M+l); 
Anal. Calc'd for CaeHasNsOs^HCl: C, 56.76; H, 5.95; N, 
11.82. Found: C, 56.87; H, 6.07; N, 11.52. 




To a solution of the product of Preparation 315, 1.36 g 
(5.6 mmol) in 50 mL of dichloromethane was added 1.09 g 

15 (6.72 mmol) of 1, 1' -carbonyldiimidazole. The reaction 
mixture was stirred overnight at ambient temperature then 
3.3 mL (28 mmol) of 4-methylpiperidine was added. The 
reaction mixture was stirred overnight, washed with a 
0.1N aqueous solution of hydrochloric acid, brine, dried 

20 over sodium sulfate, filtered and concentrated. The 
residue was chromatographed on silica gel using a 
gradient of chloroform to 1% methanol/chloroform as 
eluant to yield 1.4 g (67%) of the desired product as a 
tan foam: T H-NMR is consistent with structure; MS (ion 

25 spray) 371.1 (M+l); Anal. Calc'd for Q9H22N4O4: c, 61.61; 
H, 5.99; N, 15.13. F und: C, 61.95; H, 6.01; N, 14.95. 
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Preparation 321 




Reaction of the product of Preparation 320 (0.87 g, 2.3 
mmol), 10% palladium on carbon (2.0 g) , tetrahydrofuran 
5 (80 mL), the product of Preparation Id, (0.9 g, 2.3 
mmol), 1-hydroxybenzotriazole (0.35 g, 2.53 mmol), 
dicyclohexylcarbodiimide (0.52 g, 2.53 mmol), as 
described in Preparation 314, gave 0.23 g (14%) of the 
desired product as a tan foam: 'H-NMR is consistent with 
10 structure; MS (ion spray) 703.6 (M+l); Anal. Calc'd for 
CseHsoNsCVO.lSCHCla: C, 63.57; H 7.01; N, 11.66. Found: C, 
63.60; H, 7.32; N, 11.31. 



To a solution of the product of Preparation 321, 0.21 g 
(0.3 mmol) in 6 mL of dichloromethane was added 2 mL of 
triflu roacetic acid. The mixture was stirred 40 min at 
ambient temperature then concentrated. The resulting 



Example 170 



15 




2HCI 
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residue was partitioned between ethyl acetate and 
saturated sodium bicarbonate and extracted with ethyl 
acetate* The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 
5 concentrated. The crude product was chroma tographed on 
silica gel using 10% methanol/chlorofoxm as eluant. To a 
solution of the product in chloroform was added a 
saturates solution of hydrochloric acid in diethyl ether. 
The slurry was concentrated to yield the desired product 
10 as a white solid: l H-NMR is consistent with structure; MS 
(ion spray) 603.4 (M+l); Anal. Calc'd for C 3 *H4 2 N € 0 5 *2*3HC1 : 
C, 57.73; H, 6.50; N, 12.24. Found: C, 57.80; H, 6.34; 
N, 12.15. 

15 

Preparation 322 




Reaction of (1R, 2S)-(+)-l-amino-2-indanol (3.8 g, 26.0 
mmol), sodium bicarbonate (2.2 g, 26.0 mmol) , the product 

20 of Preparation 306. (4.0 g, 26.0 mmol), methanol (28 mL) , 
water (12 mL) , as in Preparation 313 gave 4.0 g (63%) of 
the desired product as a tan foam: l H-NMR is consistent 
with structure; MS (ion spray) 246.3 (M+l); Anal. Calc'd 
for CuHiiNsOa: C, 58.77; B, 4.52; N, 17.13. Found: c, 

25 58.68; H, 4.48; H, 17.00. 
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Preparation 323 




Reaction of the product of Preparation 322 (2.2 g, 9.0 
mmol), 1, l'-carbonyldiimidazole (1.73 g, 10.8 mmol), 4- 
5 methylpiperidine (5.3 mL, 45.0 mmol), dichloromethane (80 
juL), as described in Preparation 320, gave 2.3 g (70%) of 
the desired product as an orange foam: : H-NMR is 
consistent with structure; MS (ion spray) 371.1 (M+l); 
Anal. Calc'd for CiAaNiCVO.lSCHCla: C, 59.23; H, 5.75; N, 
10 14.43. Found: C, 59.38; H, 5.87; N, 14.55. 



Preparation 324 




Reaction of the product of Preparation 323 (2.22 g, 6.0 
15 mmol), 10% palladium on carbon (3.0 g) , tetrahydrofuran 
(60 mL) , the product of Preparation Id, (2.3 g, 6.0 
mmol), 1-hydroxybenzotriazole (0.9 g, 6.6 mmol), 
dicyclohexylcarbodiimide (1.4 g, 6.6 mmol), as described 
in Preparation 314 gave 1.0 g (24%) of the desired 
20 product as a tan foam: 1 H-NMR is consistent with 

structur ; MS (ion spray) 703.6 (M+l); Anal. Calc'd f r 
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CseHsoNcO?: C, 64.94; H, 7.17; N, 11.96. Found: C, 64.61; 
H, 7.09; N, 11.83. 



Example 171 




Reaction of the product of Preparation 324 (0.97 q, 1.4 
nnnol), trifluoroacetic acid (4 mL), dichloromethane (12 
mL), as in described in Example 170 gave 0.95 g (100%) 
of the desired product as a white solid: 1 H-NMR is 
10 consistent with structure; MS (ion spray) 603.3 (M+l) ; 
Anal. Calc'd for C 33 H 42 N60s'2.3HCl: C, 57.73; H, 6.50; N, 
12.24. Found: C, 57.46; H, 6.53; N, 11.90 



Preparation 325 



15 




Prepared as shown in Preparation 1 in Examples Part 4 . 
l H-NMR consistent with structure. 
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Preparation 326 




Reaction of the product of Preparation 4 from Examples 
Part 4 (0.4 g, 1.4 mmol) , 10% palladium on carbon (0.8 
5 g), tetrahydrofuran (40 mL) , the product of Preparation 
Id, (0.53 g, 1.4 mmol) , 1-hydroxybenzotriazole (0.21 g, 
1.54 mmol), dicyclohexylcarbodiimide (0.32 g, 1.54 mmol), 
as described in Preparation 314 gave 0.25 g (29%) of the 
desired product as a tan foam: 'H-NMR is consistent with 
10 structure; MS (ion spray) 620.7 (M+l); Anal. Calc'd for 
CaAiNsO,: C, 63.96; H, 6.67; M, 11.30. Found: C, 63.91; 
H, 6.72; N, 11.04. 



Example 172 



15 




2HCI 



A solution of the product Preparation 326, 0.22 g (0.35 
mmol) in 10 mL of a saturated solution of hydrochloric 
acid in glacial acetic acid was stirred for 2 h at 
ambient temperature and then concentrated. The residue 
20 was diss lved in toluene and concentrat d, then trituated 
with hexanes to yield 0.187 g (89%) of th desired 
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pr duct as a tan solid: 1 H-NMR is consistent with 
structure; MS (ion spray) 520.3 (M+l); Anal. Calc'd for 
C 2 8H33N 3 0 9 -2HC1: C, 56.76; H, 5.95; N, 11.62- Found: C, 
56.96; H, 6.06; N, 11.83. 

5 

Preparation 327 




To a solution of R- (-) -2-phenylglycinol, 2.75 g (20 mmol) 
in 20 mL of methanol and 10 mL of water at 0°C, was added 

10 1.7 g (20 mmol) of sodium bicarbonate; The reaction 
mixture was stirred for 20 min at 0°C, then 3.16 g (20 
mmol) of the product of Preparation 306 was added. The 
residue was absorbed onto silica and chromatographed on 
silica gel using 80% ethyl acetate/hexanes as eluant to 

15 yield 3.5 g (74%) of the desired product as a colorless 
oil: l H-NMR is consistent with structure; MS (ion spray) 
234 (M+l) . 



Preparation 328 



20 
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T a solution of th product of Preparation 327, 3.08 g 
(13.0 mmol), trie thyl amine, 2.4 mL (16.9 mmol) and 4- 
dimethylaminopyridine, 0.3 g (2.6 mmol) in 150 mL of 
dichloromethane at 0°C was added 1.5 mL (15.6 mmol) of 
5 acetic anhydride dropwise. The reaction mixture was 

stirred overnight slowly warming to ambient temperature, 
then concentrated. The residue was partitioned between 
ethyl acetate and saturated sodium bicarbonate and 
extracted with ethyl acetate. The combined organic 

10 extracts were washed with brine, dried over sodium 
sulfate and concentrated. The residue was 
chromatographed on silica gel using 80% ethyl 
acetate/hexanes as eluant to yield 3.4 g (95%) of the 
desired product as a tan oil: 1 H-NMR is consistent with 

15 structure; MS (ion spray) 276.2 (95%); Anal. Calc'd for 
CisHi^O^: C, 56.73; H, 4.76; N, 15.27. Found: C, 56.46; 
H, 4.89; N, 15.17. 



To a slurry of 4.0 g of 10% palladium on carbon in 60 mL 
of tetrahydrofuran was added a solution of 3.1 g (11.3 
mmol) of the product of Preparation 328 in 60 mL of 
tetrahydrofuran. The mixture was hydrogenated at 40 psi 
25 of hydrogen for 1.5 h and filtered through celite. To 
this solution was added 4.3 g (11.3 mmol) of the product 
of Preparation Id, 1.7 g (12.4 mmol) of 1- 



Preparation 329 



20 
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hydroxybenzotriazole and 2.6 g (12.4 mmol) of 
dicyclohexylcarbodiimide. The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The reaction mixture was stirred 
5 overnight, slowly warming to ambient temperature, then 
was concentrated. The residue was dissolved in ethyl 
acetate, filtered, then water was added. The mixture was 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 

10 sulfate, filtered and concentrated. The resulting 
residue was chromatographed on silica gel using 3% 
methanol/chloroform as eluant to yield 2.41 g (35%) of 
the desired product: l H-NMR is consistent with structure; 
MS (ion spray) 608.3 (M+l); Anal. Calc'd for C32SU1N3O7: C, 

15 63.25; H, 6.80; N, 11.52. Found: C, 63.51; H, 6.79; N, 
11.74. 

Example 173 

ij 2HCI 




20 To a solution of the product of Preparation 329, 2.2 g 
(3.6 mmol) in 25 mL of dichlorome thane was added B mL of 
trifluoroacetic acid. The reaction mixture was stirred 
for 1 h, then concentrated. The residue was partitioned 
between chloroform and saturated sodium carbonate and was 

25 extracted with chloroform. The combined rganic extracts 
were washed with brine, dried ver s dium sulfate, 
filt red and cone ntrat d. The residu was diss Ived in 
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ethyl acetate and a saturat d solution of hydr chloric 
acid in diethyl ether was add d. The mixture was 
concentrated to yield 1.7 g (81%) of the desired isomer 
as a white solid: *H-NMR is consistent with structure; MS ' 
5 (ion spray) 508.3 (M+l); Anal. Calc'd for C 2 7H3iN 5 Q3'2.3HCl: 
C, 5S.00; H, 5.69; N, 11.89. Found: C, 55.06; H, 6.01; 
N, 11.41. 



Preparation 330 



10 




To a solution of the product of Preparation 327 , 
3.45 g (15.0 mmol) in 100 mL of dichloromethane was added 
3.0 g (18.0 mmol) of 1 # 1' -carbonyldi imidazole. The 
reaction mixture was stirred overnight at ambient 

15 temperature then 8.9 mL (75 mmol) of 4-methylpiperidine 
was added. The reaction mixture was stirred overnight at 
ambient temperature then concentrated. The residue was 
partitioned between ethyl acetate and 0.1N aqueous 
hydrochloric acid and washed with 0.1N aqueous 

20 hydrochloric acid. The combined aqueous layers were 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The residue was 
chromatographed on silica gel using 80% ethyl 

25 acetate/hexanes as eluant to yield 4.4 g (85%) of the 
desired product as a yellow oil: *H-NMR is consistent 
with structure; MS (ion spray) 359.2 (M+l); Anal. Calc'd 
for CieH 2 2N4CV0.3CHCl3: C, 56.46; H, 5.78; N, 14.43. 
Found: C, 56.81; H, 5.98; N, 14.42. 
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P reparation 331 




Reaction of the product of Preparation 330 (4.2 g, mmol), 
5 10% palladium on carbon (5.2 g), tetrahydrofuran (80 mL), 
the product of Preparation Id, (4.5 g, 11.7 mmol), 1- 
hydroxybenzotriazole (1.8 g, 12.9 mmol), 
dicyclohexylcarbodiimide (2.7 g, 12.9 mmol), as in 
described in Preparation 329 gave 2.2 g (27%) of the 
10 desired product as a tan foam: l H-NMR is consistent with 
structure; MS (ion spray) 691.3 (M+l) ; Anal. Calc'd for 
C37H90N6O7: C, 64.33; H, 7.30; N, 12.17. Found: C, 64.04; 
H, 7.41; N, 11.88. 

15 Example 174 



Reacti n f the pr duct of Preparati n 331 (1.95 g, 2.8 
mmol), trifluoroacetic acid (8 mL), dichl romethan (25 
mL), as d scribed in Example 173 gave 1.7 g (90%) of the 




SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03525 



-434 



desired product as a whit solid: l H-NMR is consistent 
with structure; MS (ion spray) 591.6 (M+l); Anal. Calc'd 
for C32H42N6O5 2.4HCI: C, 56.67; H, 6.60; N, 12.39. Found: 
C, 56.94; H, 6.63; N, 12.04. 



To a solution of the product of Preparation 8, Examples, 
Part 1, 2.5 g (4.1 mmol) in 12 mL of dichlorome thane was 

10 added 4 mL of trifluoroacetic acid. The solution was 
stirred for 2 h and was then concentrated. The residue 
was partitioned between ethyl acetate and saturated 
sodium bicarbonate and was then extracted with ethyl 
acetate. The combined organic extracts were washed with 

15 brine, dried over sodium sulfate, filtered and 

concentrated to yield 1.88 g (90%) of the desired product 
as a white foam: l H-NMR is consistent with structure; MS 
(ion spray) 508.3 (M+l); Anal. Calc'd for CaiHaaNsCVlHaO: 
C, 61.70; H, 6.71; N, 13.32. Found: C, 61.79; H, 6.25; 

20 N, 13.07. 



5 



Example 175 
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Examplo 176 




To a solution of the product of Example 175 -438377, 1.66 
g (3.3 mmol) in 50 mL of methanol was added 0.6 g of 
5 lithium borohydride. The reaction mixture was stirred 10 
min. then concentrated. The residue was partitioned 
between ethyl acetate and water and was extracted with 
ethyl acetate. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 

10 concentrated. The desired product was recrystallized 
from ethyl acetate/hexanes to yield 0.9 g (58%) of a 
white solid: 1 H-NMR is consistent with structure; MS (ion 
spray) 466.3 (M+l); Anal. Calc'd for C25H31N3O4 O.3R2O: C, 
63.76; H, 6.76; N, 14.87. Found: C, 63.87; H, 6.90; N, 

15 14.77. 



Preparation 332 




T a solution of the product of Preparation 8 from 
20 Examples Part 1, 3.0 g (5.2 mmol), N-methylmorph line, 
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0.63 mL (5.7 mmol) and 4-dimethylaminopyridine, 20 mg in 
30 mL f dichloromethane at 0°C was add d 0.55 mL (5.7 
mmoDof ethyl chloroformate. After stirring at 0°C for 1 
h, the reaction mixture was concentrated to dryness. The 
5 residue was partitioned between ethyl acetate and IN HC1 
and was extracted with ethyl acetate. The combined 
organics were washed with IN HC1, brine, dried over 
sodium sulfate, filtered and concentrated to dryness. 
The crude material was chromatographed on silica gel 
10 using 3% methanol/chloroform as eluant to yield 2.7 g 

(85%) of the desired product as a white foam: ^H-NMR is 
consistent with structure; MS (ion spray) 608.1 (M+l); 
Anal. Calc'd for C32H41N5CH: c, 63. 

15 Preparation 333 



Reaction of the product of Preparation 8 (0.4 g, 0.69 
mmol), N-me thy lmorpho line (0.08 mL, 0.69 mmol), isobutyl 
chloroformate (0.1 mL, 0.76 mmol) in dichlorome thane (6 
20 mL), as described in Preparation 332, gave 0.37 g (84%) 
of the desired product as a tan foam: 'H-NMR is 
consistent with structure; MS (FD) 635 (M+); Anal. Calc'd 
for C34H43N5O7: C, 64.23; H, 7.13; N, 11.02. Found: C, 
64.15; H, 7.02; N, 10.94. 




25 
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Exampls 177 




X.0 



O 



ma 



Reaction of the product of Preparation 333 (0.31 g, 0.5 
mmol), trifluoroacetic acid (2 mL) , dlchloromethane (6 
5 mL), as described in Preparation 175, gave 0.25 g (83%) 
of the desired product as a tan solid: 1 H-NMR is 
consistent with structure; MS (FD) 535 <M+) . 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), N-methylmorpholine (0.1 mL, 1.0 
mmol), phenyl chloroformate (0.14 mL, 1.1 mmol), 
dlchloromethane (6 mL) , as described In Preparation 332 
15 gave 0.4 g (61%) of the desired mixture of Isomers as a 
tan foam: 'H-NMR is consistent with structure; MS (FD) 
655.3 (M+); Anal. Calc'd for CasHuNsO?: C, 65.94; H, 6.30; 
N, 10.68. Found: C, 65.64; H, 6.42; M, 10.43. 



Preparation 334 



10 
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Example 178 




N 



2HCI 



Reaction of the product of Preparation 334 (0.37 g, 0.56 
mmol), triflouroacetic acid (2 mL) , dichloromethane (6 
5 mL), as in described in Example 175 gave 0.32 g (91%) 
of the desired product as a white solid: 'H-NMR is 
consistent with structure; MS (FD) 555 (M+ ) ; Anal. Calc'd 
for CsiH 33 Ns03'2HCl: C, 59.24; H, 5.61; N, 11.14. Found: C, 
59.30; H, 5.88; N, 10.97. 



Reaction of the product of Preparation 8 from Examples 
15 Part 1 (0.4 g, 0.69 mmol), N-methylmorpholine (0.08 mL, 
0.69 mmol)/ benzyl chloroformate (0.11 mL, 0.76 mmol), 
dichloromethane (6 mL), as described in Preparation 332 
gave 0.32 g (70%) of the desired product as a white 



10 



Preparation 335 
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f am: 1 H-NMR is consistent with structure; MS (FD) 669 
<M+) . 



Example 179 




Reaction of the product of Preparation 335 (0.27 g, 0.4 
mmol), trifluoroacetic acid (2 mL) , dichloromethane (6 
mL),as described in Preparation 175, gave 0.24 g (92%) 
of the desired product as a tan solid: 'H-NMR is 
10 consistent with structure; MS (FD) 569 (M+); Anal. Calc'd 
for C3 2 H 3 5N 5 (V2HC1: C, 59.81; H, 5.80; N, 10.90. Found: C, 
60.05; H, 6.07; N, 10.66. 



Preparation 336 
NO* 




To a suspension of 60% sodium hydride in mineral oil 
(26.0 g , 0.6 mol) stirring in dimethyl formamide (500 mL) 
at -5 °C was slowly added 4-nitr imidazole (73.5 g, 0.650 
mol). After 30 min, ethyl bromoac tate (100 g, 0.599 
20 mol) was added neat over 15 minutes via additi n funnel. 
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After 24 h, the solution was concentrated/ dilut d with 
ethyl ac tate washed with water. The organic extract was 
dried over sodium sulfate and concentrated then 
triturated in ether to collect 67. 1 g (56%) of the 
5 desired product as pale yellow needles: 1 H MMR consistent 
with structure; MS FD+ = 199; Anal. Calcd. for C?Wa0 4 : 
C, 42.21; H, 4.55; N, 21.20. (Found) C, 43.90; H, 
4.58; N, 22.02. 



The product of Preparation 336 was reduced and coupled to 
give the ester which was then dissolved in methanol 

15 (400ml) at room temp. 1 M lithium hydroxide (45.2 ml, 
45.3 mol) was added drop-wise over 10 minutes. After 20 
min, the mixture was concentrated then diluted with 150 
mL 10% acetic acid/ethyl acetate and concentrated and 
extracted with ethyl acetate. The combined organic 

20 extracts were dried over sodium sulfate, and concentrated 
to give 9.26 g (81%) of the desired material as a white 
amorphous powder: 1 H NMR consistent with structure; MS 
FD+ = 504; Anal. Calcd. For C^HasNsO?: C, 57.25; H, 
6.61; N, 13.91. (Found) C, 57.04; H, 6.83; N, 14.07. 



10 



Preparation 337 



O 
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Prapaxmti n 33B 
O 





10 



15 



To a solution of the product of Preparation 337 (250 mgs, 
0.49 mmol) and 1-hydroxybenzotriazole (67 mgs, 0.5 mmol) 
stirring in dry dioxane (5 mL) was added 
dicyclohexylcarbodiind.de (107 mg, 0.521) . After 15 min, 
piperidine (49 mg, 0.5 mmol) was added neat. After 18 h, 
the reaction mixture was filtered and concentrated. 
Purification by via radial chromatography (4 mm silica 
gel plate, 6% methanol/methylene chloride) gave 105 mg 
(36%) of a white amorphous foam: used in the next 
reaction without further purification. 



To a solution of the product of Preparation 338 (105 mg, 
0.18 mmol) stirring in dichlorome thane (5 mL) at room 
temperature was added anisole 0.2 mL) f 1 lowed by 
trif luoroacetic acid (2 mL) . After 2 h, the react! n 
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mixture was concentrated and triturat d with diethyl 

ther to give 86 nig (67%) of desired product as a whit 
amorphous solid: *H NMR consistent with structure; MS 
FD+ » 484; Anal. Calcd. for C 2 5H 3 6N«04 X 2 trif luoroacetic 
5 acid: C, 48.87; H, 5.38; N, 11-79. (Found) C, 48.71; 
H, 5.30; N, 11.59. 



10 Reaction of the product of Preparation 337 (250 mg, 0.5 
nnnol) and 3-methyl piperidine (49 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
desired product as a white amorphous solid: l H NMR 

15 consistent with structure; MS FD+ - 485; Anal. Calcd. 
for C25H36N6O4 X 2 trif luoroacetic acid: C, 48.87; H, 
5.38; N, 11.79. (Found) C, 48.61; H, 5.25; N, 11.61. 



Example 181 



o 




Example 182 
0 
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Reaction f th product of Preparati n 337 (250 mg, 0*5 
mmol) and 2 -methyl piperidine (49 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
5 desired product as a white amorphous solid: *H NMR 

consistent with structure; MS FD+ = 485; Anal. Calcd. 
for C 2 5H36N«0 4 X 2 trifluoroacetic acid: C, 48.87; H, 
5.38; N, 11.79. (Found) C, 48.65; H, 5.39; N, 11.64. 

10 Example 183 



Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and 2-methyl pyrrolidine (42 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
15 which deprotected according to Example 180 to provide the 
desired product as a white amorphous solid: 1 H NMR 
consistent with structure; MS FDf « 470; Anal. Calcd. 
for C24H34M6O4 X 2 trifluoroacetic acid: C, 48.14; H, 
5.19; N, 12.03. (Found) C, 47.21; H f 5.37; N, 11.73. 



o 




o 



20 



SUBSTITUTE SHEET (RULE 2B) 



WO 00/10565 



PCI7US99AB525 



-444 



Example 184 




Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and 3-methyl pyrrolidine (42 mg, 0.5 mmol) as 
5 described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
desired product as a white amorphous solid: 3 H NMR 
consistent with structure; MS IS+ « 471; Anal. Calcd. 
for C 2 4H:nN 6 04 X 2 trif luoroacetic acid: C, 48.14; H, 
10 5.19; N, 12.03. (Found) C, 48.02; H, 5.11; N, 11.83. 



Example 185 

o 




Reaction of the product of Preparation 337 (250 mg, 0.5 
15 mmol) and 4-propylpiperidine (63 mg, 0.5 mmol) as 

described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
desired product as an off-white solid: *H NMR consistent 
with structure; MS IS+ = 513; Anal. Calcd. for C 2 -?H4oN 6 04 
20 X 2 trifluoroacetic acid: C, 50.27; H, 5.72; N, 11.35. 
(Found) C, 52.30; H, 6.37; N, 12.29. 
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Example 166 

o 




10 



15 



Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and piperldine (49 mg, 0.5 ntmol) as described in 
Preparation 338 gave the corresponding amide which 
deprotected according to Example 180 to provide the 
desired product as an off-white amorphous solid: l H NMR 
consistent with structure; MS FD+ = 546; Anal. Calcd. 
for C3oH 38 N € 04 X 2 trifluoroacetic acid: C48.14; H, 
5.19; N, 12.03. (Found) C, 48.02; H, 5.11; N, 11.83. 



Reaction of the product of Preparation 337 (1.75 g, 3.48 
mmol), dicyclohexylcarbodiimide (717 mg, 3.48 mmol), 1- 
hydroxybenzotriazole (470 mg, 3.48 mmol), and pyrrolidine 
(0.29 mL, 3.48 mmol) as described in Preparation 338 gave 
870 mg (45%) of the corresponding amide which was 
d pr tected according to Example 180 using anisole (1 mL) 
and triflu r acetic acid (10 mL) to yield 580 mg (54%) of 
final pr duct as a tan amorph us solid: *H NMR 
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consistent with structur ; MS IS+ * 457; Anal. Calcd. 
for C 23 H32N € 0 4 X 2 trifluoroacetic acid: C, 47.37; H» 
5.01; N, 12.28. (Found) C, 51.40; H, 5.81; N, 14.34. 



Reaction of the product of Preparation 337 (1.7 g, 3.38 
zmnol), dicyclohexylcarbodiimide (697 mg, 3.38 mmol), 1- 
hydroxybenzotriazole (456 mg, 3.38 mmol), 4-(p- 

10 fluorobenzoyl) piperidine hydrochloride (823 mg, 3.38 
mrnol)/ and triethylamine (0.47 mL, 3.38 xmnol) as 
described in Preparation 338 gave 1.96 g (84%) of the 
corresponding amide which was deprotected according to 
Example 180 using anisole (1 mL) and trifluoroacetic acid 

15 (10 mL) to yield 1.28 g (55%) of final product as an off- 
white powder: l H KMR consistent with structure; MS IS+ 
= 593; Anal. Calcd. for C3iH 3 ->FN 6 Os X 2 trifluoroacetic 
acid: C, 51.22; H, 4.79; N, 10.24. (Found) C, 52.71; 
H, 5.07; N, 10.92. 
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Example 188 
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Example 189 
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Reaction of th product of Preparation 337(400 mg, 0.79 
mmol), dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 1- 
hydroxybenzotriazole (107 mg, 0.79 mmol), and 
cyclohexyl amine (78 mg, 0.79 mmol) as described in 
5 Preparation 338 gave 234 mg (50%) of the corresponding 
amide which was deprotected according to Example 160 
using anisole (0.05 mL) and trifluoroacetic acid (4 mL) 
to yield 220 mg (77%) of final product as a white 
amorphous solid: 1 H NMR consistent with structure; MS 
10 IS+ » 485; Anal. Calcd. for C 25 H 36 N € 0 4 X 2 trifluoroacetic 
acid: C, 48.88; H, 5.38; N, 11.79. (Found) C, 48.70; 
H, 5.52; N, 11.81. 



Example 190 



15 




Reaction of the product of Preparation 337(400 mg, 
0.79 mmol), dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 
l-hydroxybenzotriazole (107 mg, 0.79 mmol), and 4- 

20 benzylpiperidine (139 mg, 0.79 mmol) as described in 
Preparation 338 gave 196 mg (68%) of the corresponding 
amide which was deprote cted according to Example 180 
using anisole (0.05 mL) and trifluoroacetic acid (4 mL) 
to yield 196 mg(68%) of final product as a white 

25 amorphous solid: l H NMR consistent with structure; MS 
IS+ ■= 561; Anal. Calcd. for C M H4oN 6 0 4 X 2 trifluoroacetic 
acid: C, 52.37; H, 5.02; N, 10.47. (Found) C, 52.55; 
H, 5.33; N, 10.56. 
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O 



Reaction of the product of Preparation 337 (400 mg, 0.79 
mmol), dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 1- 
5 hydroxybenzotriazole (107 mg, 0.79 mmol)/ and 4- 
ethylpiperidine (89 mg, 0.79 mmol) as described in 
Preparation 338 gave 236 mg (50%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trifluoroacetic acid (4 mL) 
10 to yield 204 mg (71%) of final product as a white 

amorphous solid: r H NMR consistent with structure; MS 
FD+ - 498; Anal. Calcd. for C 26 H 3e N 6 0< X 2 trifluoroacetic 
acid: C, 49.59; H, 5.55; N, 11.57. (Found) C, 48.77; 
H, 5.29; N, 11.37. 



Reaction of the product of Preparation 337 (400 mg, 0.79 
20 mmol), dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 1- 
hydroxybenzotriazole (107 mg, 0.79 mmol), 4- 
benzoylpiperidin hydrochloride (179 mg, 0.79 mmol), and 



Example 192 



o 




o 



SUBSTITUTE SHEET (RULE 28) 



WO0Q/10S65 



PCT/US99/035Z5 



-449- 



triethyl amine (0.11 mL, 0.79 mmol) as described in 
Preparation 33B gave 175 mg (33%) of the corresponding 
amide which was deprotected according to Example 1B0 
using anisole (0.05 mL) and trif luoroacetic acid (4 mL) 
5 to yield 170 mg (82%) of final product as a white 

amorphous solid: l H NMR consistent with structure; MS 
IS+ °= 575; Anal. Calcd. for C 31 H3eN 6 0 5 X 2 trif luoroacetic 
acid: C, 52.37; H, 4.99; N, 10.47. (Found) C, 52.13; 
H, 5.03; N, 10.62. 



Reaction of the product of Preparation 337(400 mg, 0.79 
mmol)/ dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 1- 

15 hydroxybenzotriazole (107 mg, 0.79 mmol), and 4-t- 
butylpiperidine (112 mg, 0.79 mmol) as described in 
Preparation 338 gave 342 mg (69%) of the corresponding 
amide which was deprotected according to Exasqple 180 
using anisole (0.05 mL) and trif luoroacetic acid (4 mL) 

20 to yield 287 mg (70%) of final product as a white 

amorphous solid: *H NMR consistent with structure; MS 
IS+ - 527; Anal. Calcd. for Czgl^NeO* X 2 trif luoroacetic 
acid: C, 50.93; H, 5.84; N, 11.14. (Found) C, 50.65; 
H, 5.99; N, 11.28. 



10 
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O 




Reaction of the product of Preparation 337 (400 mg, 0.79 
mmol) , dicyclohexylcarbodiimide (164 mg, 0.79 nanol), 1- 
5 hydroxybenzotriazole (107 mg, 0.79 mmol) , and 4- 

isopropylpiperidine (101 mg, 0.79 mmol) ) as described in 
Preparation 338 gave 208 mg (43%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trifluoroacetic acid (4 mL) 

10 to yield 197 mg (78%) of final product as a white 

amorphous solid: l H NMR consistent with structure; MS 
IS+ - 513; Anal. Calcd. for C27H40N6O4 X 2 trifluoroacetic 
acid: C, 50.27; H, 5.68; H, 11.35. (Found) C, 50.21; 
H, 5.78; N, 11.64. 

15 Preparation 339 



To a solution of the product of Preparation 337 (400 mg, 
0.79 mmol) and N-methyl morpholine (0.1 mL) stirring in 
dichloromethane (20 mL) at 0°C was added isobutyl 
20 chloroformate (0.13 mL, 1 mmol). After 15 min, 

benzylamin (0.11 mL, 1 mmol) was added drop-wise and 



o 
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after 30 mln the reaction mixture was qu nch d with water 
and washed with saturated sodium bicarbonate solution, 
water, and IN HC1. The organic extract was then dried 
over sodium sulfate, concentrated and then purified by 
5 flash chromatography (silica gel, 5% 

methanol/dichloromethane) to yield 199 (42%) mg of the 
desired product as a yellow foam: *H NMR consistent with 
structure; MS FD+ = 592; Anal. Calcd. for C3iH 4 oNc0 6 : C, 



62.82; H, 6.80; N, 14.18. (Found) C, 61.82; H, 6.72; 
10 N, 13.75. 



To a solution of the product of Preparation 339 (183 mg, 
15 0.31) stirring in dichloromethane (5 mL) at room 
temperature was added anisole (0.2 mL) followed by 
trifluoroacetic acid (2 mL) . After 2 h, the reaction 
mixture was concentrated and subsequently triturated 
with diethyl ether to provide 93 mg (42%) of desired 
20 product as a white amorphous solid: *H NMR consistent 
with structure; MS FD+ * 492; Anal. Calcd. for C 2 6H32N 6 0 4 
x 2trifluoroacetic acid: C, 50.00; H, 4.76; N, 11.66, 
(Found) C, 50.28; H, 4.93; N, 11.59. 



Example 195 
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Preparation 338 
0 




To a solution of the product of Preparation 337 (250 mgs, 
0.49 romol) and 1-hydroxybenzotriazole (67 mgs, 0.5 xnmol) 
5 stirring in dry dioxane (5 mL) was added 

dicyclohexylcarbodiimide (107 mg, 0.521). After 15 min, 
piperidine(49 mg, 0.5 xnmol) was added neat. After 18 h, 
the reaction mixture was filtered and concentrated. 
Purification by via radial chromatography (4 xnm silica 
10 gel plate, 6% methanol /methylene chloride) gave 105 mg 
(36%) of a white amorphous foam: used in the next 
reaction without further purification. 



To a solution of the product of Preparation 338 (105 mg, 
0.18 mmol) stirring in dichlorome thane (5 mL) at room 
temperature was add d anisol 0.2 mL) followed by 
20 trifluoroacetic acid (2 mL) . After 2 h, the reaction 



Example 180 
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mixtur was c nc ntrated and triturated with diethyl 
ether to give 86 mg (67%) of desired product as a white 
amorphous solid: *H NHR consistent with structure; MS 
FD+ s 484; Anal. Calcd. for C25H36N6O4 X 2 trif luoroacetic 
5 acid: C, 48.87; H, 5.38; N, 11.79. (Found) C, 48.71; 
H, 5.30; N. 11.59. 



Kaample 181 




10 Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and 3 -methyl piperidine (49 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
desired product as a white amorphous solid: *H NMR 

15 consistent with structure; MS FD+ = 485; Anal. Calcd. 
for Ca5H 3C Nc0 4 X 2 trif luoroacetic acid: C, 48.87; H, 
5.38; N, 11.79. (Found) C, 48.61; H, 5.25; N, 11.61. 



temple 182 
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R action of the product of Preparation 337 (250 mg, 0.5 
mmol) and 2 -methyl piperidine (49 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
5 desired product as a white amorphous solid: *H NMR 

consistent with structure; MS FD+ = 485; Anal. Calcd. 
for C25H 36 N 6 04 X 2 trif luoroacetic acid: C, 48.87; H, 
5.38; N, 11.79. (Found) C, 48.65; H, 5.39; N, 11.64. 

10 Eraaple 183 



O 




Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and 2 -methyl pyrrolidine (42 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
15 which deprotected according to Example 180 to provide the 
desired product as a white amorphous solid: *H NMR 
consistent with structure; MS FD+ = 470; Anal. Calcd. 
for C 3 4H34Nfi0 4 X 2 trif luoroacetic acid: C, 48.14; H, 
5.19; N, 12.03. (Pound) C, 47.21; H, 5.37; N, 11.73. 
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Reaction of the product of Preparation 337 (250 mg, 0.5 
mznol) and 3 -methyl pyrrolidine (42 mg, 0.5 xnmol) as 
5 described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
desired product as a white amorphous solid: l E NMR 
consistent with structure; MS IS+ = 471; Anal. Calcd. 
for C24H34N6O4 X 2 trifluoroacetic acid: C, 48.14; H, 
10 5.19; N, 12.03. (Found) C, 48.02; H, 5.11; N, 11.83. 



Reaction of the product of Preparation 337 (250 mg, 0.5 
15 xnmol) and 4-propylpiperidine (63 mg, 0.5 mznol) as 

described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
desired product as an off-white solid: l H NMR consistent 
with structure; MS IS+ = 513; Anal. Calcd. for C a7 H4oNe04 



20 X 2 trifluoroacetic acid: C, 50.27; H, 5.72; N, 11.35. 
(Found) C, 52.30; H, 6.37; N, 12.29. 
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O 




O 



SUBSTITUTE SHEET (RULE 20) 



WO0M0S65 



FCT/US99/U3SS 



-456- 



>1« 186 




Reaction of the product of Preparation 337 (250 mg, 0.5 
5 mmol) and piperidine (49 mg, 0.5 xnmoD.as described in 
Preparation 338 gave the corresponding amide which 
deprotected according to Example 180 to provide the 
desired product as an off-white amorphous solid: X H NMR 
consistent with structure; MS FD+ = 546; Anal. Calcd. 



10 for C 3 oH38N 6 0 4 X 2 trif luoroacetic acid: C, 48.14; H, 

5.19; N, 12.03. (Found) C f 48.02; H, 5.11; N, 11.83. 



15 Reaction of the product of Preparation 337 (1.75 g, 3.48 
mmol), dicyc 1 ohexy 1 carbodi imide (717 mg, 3.48 mmol) , 1- 
hydroxybenzotriazole (470 mg, 3.48 mmol), and pyrrolidine 
(0.29 mL, 3.48 mmol) as described in Preparation 338 gave 
870 mg (45%) of the corresponding amide which was 

20 deprotected according to Example 180 using anisole (1 mL) 
and trif luoroacetic acid (10 mL) to yield 580 mg (54%) of 
final product as a tan amorphous solid: a H NMR 



a 187 



0 




o 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03525 



-457- 



consistent with structure; MS IS-*- = 457; Anal. Calcd. 
for C23H32N6O4 X 2 trifluoroacetic acid: C, 47.37; H, 
5.01; N, 12.28. (Pound) C, 51.40; H, 5.81; N, 14.34. 



Reaction of the product of Preparation 337 (1.7 g, 3.38 
mmol), dicyclohexylcarbodiisri.de (697 mg, 3.38 mmol), 1- 
hydroxybenzotriazole (456 mg, 3.38 mmol), 4-(p- 

10 fluorobenzoyl) piperidine hydrochloride (823 mg, 3.38 
mmol) , and triethylamine (0.47 xnL, 3.38 znmol) as 
described in Preparation 338 gave 1.96 g (84%) of the 
corresponding amide which was deprotected according to 
Example 180 using anisole (1 xnL) and trifluoroacetic acid 

15 (10 xnL) to yield 1.28 g (55%) of final product as an off* 
white powder: *H NMR consistent with structure; MS IS+ 
= 593; Anal. Calcd. for C31H37FN6O5 X 2 trifluoroacetic 
acid: C, 51.22; H, 4.79; N, 10.24. (Found) C, 52.71; 
H, 5.07; N, 10.92. 
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R action of th product of Preparation 337(400 mg, 0.79 
mmol) , dicyclohexylcarbodiimide (164 mg, 0.79 mmol) , 1- 
hydroxybenzotriazole (107 mg, 0.79 mmol)! and 
cyclohexylamine (78 mg, 0.79 mmol) as described in 
5 Preparation 338 gave 234 mg (50%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trifluoroacetic acid (4 mL) 
to yield 220 mg (77%) of final product as a white 
amorphous solid: X H NMR consistent with structure; MS 
10 IS+ = 485; Anal. Calcd. for CssHseN^ X 2 trifluoroacetic 
acid: C, 48.88; H, 5.38; N, 11.79. (Pound) C, 48.70; 
H f 5.52; N. 11.81. 

Example 190 
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Reaction of the product of Preparation 337(400 mg, 
0.79 mmol), dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 
1-hydroxybenzotriazole (107 mg, 0.79 mmol), and 4- 

20 benzylpiperidine (139 mg, 0.79 mmol) as described in 
Preparation 338 gave 196 mg (68%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trifluoroacetic acid (4 mL) 
to yield 196 mg(68%) of final product as a white 

25 amorphous solid: 1 H NMR consistent with structure; MS 
IS+ = 561; Anal. Calcd. for C31H40N6O4 X 2 trifluoroacetic 
acid: C, 52.37; H f 5.02; N, 10.47. (Pound) C, 52*55; 
H, 5.33; N, 10.56. 
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Reaction of the product of Preparation 337 (400 mg, 0.79 
mmol), di eye 1 ohexy 1 c arbodi imide (164 mg, 0.79 mmol) , 1- 
hydroxybenzotriazole (107 mg, 0.79 mmol), and 4- 
ethylpiperidine (89 mg, 0.79 mmol) as described in 
Preparation 338 gave 236 mg (50%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 xnL) and trif luoroacetic acid (4 mL) 
to yield 204 mg (71%) of final product as a white 
amorphous solid: *H NMR consistent with structure; MS 
FD+ = 498; Anal. Calcd. for C26H3&N6O4 X 2 trif luoroacetic 
acid: C, 49.59; H, 5.55; N, 11.57. (Pound) C, 48.77; 
H, 5.29; N, 11.37. 



Reaction of the product of Preparation 337 (400 mg, 0.79 
mmol), dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 1- 
hydr xybenzotriaz le (107 mg, 0.79 mmol), 4- 
benzoylpiperidi ne hydr chloride (179 mg, 0.79 mmol), and 



Baaaple 192 



o 




o 
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triethylamin (0.11 mL, 0.79 zmnol) as described in 
Preparation 338 gave 175 mg (33%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trif luoroacetic acid (4 mL) 
5 to yield 170 mg (82%) of final product as a white 

amorphous solid: X H NMR consistent with structure; MS 
IS+ = 575; Anal. Calcd. for C3iH38N 6 05 X 2 trif luoroacetic 
acid: C, 52.37; H, 4.99, : N, 10.47. (Found) C, 52.13; 
H, 5.03; N, 10.62. 

10 

Example 193 




o 



Reaction of the product of Preparation 337(400 mg, 0.79 
mmol) , dicyclohexylcarbodilmide (164 mg, 0.79 mmol), 1- 

15 hydroxybenzotriazole (107 mg, 0.79 mmol), and 4-t- 
butylpiperidine (112 mg, 0.79 mmol) as described in 
Preparation 338 gave 342 mg (69%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trif luoroacetic acid (4 mL) 

20 to yield 287 mg (70%) of final product as a white 

amorphous solid: *H NMR consistent with structure; MS 
IS+ » 527; Anal. Calcd. for C28H42N6O4 X 2 trif luoroacetic 
acid: C, 50.93; H, 5.84; N, 11.14. (Pound) C, 50.65; 
H, 5.99; N, 11.28. 

25 
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granple 194 



O 




O 



Reaction of the product of Preparation 337 (400 mg, 0.79 
mmol) , dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 1- 
5 bydroxybenzotriazole (107 mg, 0.79 mmol), and 4- 

isopropylpiperidine (101 mg, 0.79 nnnol) ) as described in 
Preparation 338 gave 208 mg (43%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trifluoroacetic acid (4 znL) 

10 to yield 197 mg (78%) of final product as a white 

amorphous solid: *H NMR consistent with structure; MS 
IS+ = 513; Anal. Calcd. for C27H40N6O4 X 2 trifluoroacetic 
acid: C, 50.27; H, 5.68; N, 11.35. (Pound) C, 50.21; 
H, 5.78; N, 11.64. 

15 Preparation 339 



To a solution of the product of Preparation 337 (400 mg, 
0.79 mmol) and N-methyl morpholine (0.1 mL) stirring in 
dichlorome thane (20 mL) at 0°C was added isobutyl 
20 chlor f rmate (0.13 mL, 1 mmol). After 15 min, 

benzylamine (0.11 mL, 1 mmol) was added drop-wise and 
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after 30 min the reaction mixture was quenched with water 
and washed with saturated sodium bicarbonate solution, 
water, and IN HCl. The organic extract was then dried 
over sodium sulfate, concentrated and then purified by 
5 flash chromatography (silica gel, 5% 

methanol /dichloromethane) to yield 199 (42%) mg of the 
desired product as a yellow foam: *H NMR consistent with 
structure; MS FD+ « 592; Anal. Calcd. for C 3 iH4oN 6 06: C, 
62.82; H, 6.80; N, 14.18. (Found) C, 61.82; H, 6.72; 
10 N, 13.75. 

Example 195 



0 




To a solution of the product of Preparation 339 (183 mg, 
15 0.31) stirring in dichloromethane (5 mL) at room 
temperature was added an i sole (0.2 mL) followed by 
trif luoroacetic acid (2 mL) . After 2 h, the reaction 
mixture was concentrated and subsequently triturated 
with diethyl ether to provide 93 mg (42%) of desired 
20 product as a white amorphous solid: *H NMR consistent 
with structure; MS FD+ = 492; Anal. Calcd. for C26H32N6O4 
x 2 trif luoroacetic acid: C, 50.00; H, 4.76; N, 11.66. 
(Found) C, 50.28; H, 4.93; N, 11.59. 
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Praparatlon 340 

N02 
-N 



N 



To a mixture of potassium t -but oxide (16.2 g, 145 mmol) 
5 stirring in dimethyl formaxnide (100 mL) was added 4- 

nitroimidazole (13.6 g, 120.7 mmol) portion-wise over 30 
min. After 1 h, ethyl-l-bromocyclobutanecarboxylate (25 
g, 120.7 mmol) was slowly added. The mixture was heated 
to 100 0°C , and after 36 h, the mixture was cooled to 

10 room temperature and concentrated. The resulting solid 
was triturated in diethyl ether and filtered. The 
filtrate was concentrated and purified by flash 
chromatography (silica gel; 60% ethyl acetate /hexanes) to 
yield 3.86 g (13%) of the desired product as a clear 

15 yellow oil: 1 H NMR consistent with structure; MS FD+ = 
239; Anal. Calcd. for. C10H13N3O4: C, 50.21; H, 5.48; N, 
17.56; (Poland) C, 50.36; H, 5.60; N, 17.54. 

Preparation 341 



BOONH 



0 



o 

20 To a s luti n f the product f Preparation 340 (3.6 g, 
mmol) in dioxane (50 mL) was added 5% palladium on carbon 
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(0.9 g) . The resulting mixture was faydrogenated at room 
temperature at 40 p.s.i on a Parr apparatus for 30 min. 
This mixture was then filtered through celite and added 
to solution of the product of Preparation Id (5.73 g, 
5 15.05 xnmol) , l-hydroxybenzotriazole (2.03 g, 15.05 mmol), 
and dicyclohexylcarbodiimide (3.11 g # 15.05 mmol) in 
dioxane (75 mL) . After 18 h, the reaction was filtered 
and the filtrate concentrated. The resulting orange foam 
was purified by flash chromatography (silica gel; 
10 methanol /dichloromethane) to yield 2.63 g of the desired 
product as a yellow foam: X H NMR consistent with 
structure; MS IS+ = 572. 



To a solution of the product of Preparation 341 (2.6 g, 
4.55 mmol) stirring in methanol (80 mL) at room 
temperature was slowly added 1M LiOH (9.1 mL, 9.1 mmol) 
drop-wise. After 90 min, the reaction mixture was 

20 concentrated then diluted with 30 mL 10% acetic 
acid/ethyl acetate and concentrated. The resulting 
concentrate was diluted with 50 mL 10% acetic acid/ethyl 
acetate and washed with water. The organic extract was 
dried over sodium sulfate and then concentrated. 

25 Triturate the solid in diethyl ether gave 620 xng (25%) of 
desired product as a white amorphous powder: *H NMR 
consistent with structure; MS IS+ = 544. 



Preparation 342 



o 



15 
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Preparation 343 




To a solution of the product of Preparation 342 (600 mg, 
1.10 znmol) and 1-hydroxybenzotriazole (149 mg, 1.10 
5 mmol) stirring in dioxane (10 mL) at room temperature was 
added di eye 1 ohexy 1 c arbodi imide (228 mg, 1.10 mmol). 
After 15 min, 4-methylpiperidine (109 mg, 1.10 mmol) was 
added. After 18 h, the mixture was filtered and the 
filtrate concentrated. The resulting material was 
10 purified by radial chromatography to yield 200 mg (29%) of 
the desired product as a white amorphous foam: *H NMR 
consistent with structure; MS IS+ = 625. 



Kxample 196 




To a solution of the product of Preparation 343 (200 mg, 
0.32 mmol) stirring in di chl or ome thane (5 mL) at room 
temperature was added anisole (0.05 mL) followed by 
trif luoroacetic acid (2 mL) . After 2 h, the reaction 
20 mixture was concentrated then triturate in diethyl th r 
t pr vide 118 mg (49%) of desired product as a white 
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amorphous solid: *H NMR consistent with structure; MS 
XS+ = 525; Anal. Calcd. for 

C 2 eH4oN 6 0 4 x 2tri£luoroacetic acid: C, 51.06; H, 5.62; 
N, 11.16. (Found) C, 53.40; H, 6.06; N, 11.99. 



To a solution of the product of Preparation 5 (10.0 g, 
16.4 mmol) stirring in tetrahydrofuran (150 mL) at room 

10 temperature was added 1-hydroxybenzotriazole (2.22 g, 
16.4 mmol) and 1,3- dicyclohexylcarbodiind.de (3.38 g, 
16.4 mmol). After 15 min, pyrrolidine (1.37 mL, 16.4 
mmol) was added. After 16 h f the reaction mixture was 
filtered and concentrated. The resulting crude material 

15 was purified by flash chromatography (silica gel, 5% 
methanol /dichlorome thane) to yield 7.05 g (65%) of the 
desired product as a yellow foam: 1 H-NMR consistent with 
product; MS (ion spray) 663 (M+l) ; Anal. Calcd for 
C35H46N6O7: C, 63.43; H, 7.00; N, 12.68. (Found) C, 

20 62.69; H, 6.87; N, 12.91. 



5 



Preparation 344 



O 
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Bgamples 197 and 198 



O 




To the product of Preparation 344 (7.0 g, 10.6 mmol) was 
added a saturated solution of HC1 (g) /acetic acid (100 
5 xnL) . After 4 h, the reaction mixture was concentrated 
then partitioned between ethyl acetate and saturated 
sodium bicarbonate. The organic layer was removed, dried 
over sodium sulfate and concentrated to yield 5.59 g 
(94%) of the free base as a light yellow foam. The 

10 diastereomeric material (3.45 g) was chromatographed on 
an 8 x 15 cm Prochrom column packed with Rromsil CHI- 
DIMETHYLFORMAMIDE chiral phase using an eluent mixture of 
3A alcohol and dimetbyletbylamine in heptane to provide 
the individual diastereomers in pure form: X H NMR 

15 consistent with product; MS (ion spray) 563 (M+1); 
Anal. Calcd. for C 3 oH 3 eN60 5 : C, 64.04; H, 6.81; N, 
14.94. (Found) C, 63.98; H, 6.82; N, 14.87. 
Scampi* 197. (I sonar 1) To a solution of the purified 
isomer in ethyl acetate was added a saturated solution of 

20 hydrochloric acid in ethyl acetate. The resulting slurry 
was concentrated to dryness to yield 1.50 g (39%) of the 
desired product as an off-white solid: *H NMR consistent 
with product; MS (ion spray) 563 (M+l); Anal. Calcd. 
for C3oH 38 N60 5 x 2 HC1: C, 56.69; H, 6.34; N, 13.22. 

25 (Found) C, 55.81; H, 6.40; N, 12.68. 
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Kxample 198. (Xaonar 2) To -a solution of th purified 
isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ethyl acetate. The resulting slurry 
was concentrated to dryness to yield 1.43 g (38%) of the 
5 desired product as an off-white solid: l H NMR consistent 
with structure; MS (ion spray) 563 (M+l); Anal. Calcd. 
for C3oH 3 bN 6 0 5 x 2 HC1: C, 56.69; H, 6.34; N, 13.22. 
(Pound) C, 55.71; H, 6.38; N, 12.74. 

10 Preparation 343 



To a mixture of the product of Preparation 99 (6.0 g, 
17.1 znmol) and 10% palladium on carbon (6.0 g) in 
tetrabydrofuran (100 mL) . The reaction mixture was placed 

15 under a hydrogen atmosphere (40 psi) using a Parr 

apparatus for 30 min then filtered through Celite. The 
resulting solution was then added to a previously 
prepared mixture of the product of Preparation 1L (6.66 
g, 17.1 mmol) , 1-hydroxybenzotriazole (2.31 g, 17.1 

20 mmol), and 1,3 dicyclohexylcarbodiimide (3.53 g, 17.1 
mmol) in tetrahydrofuran (75 mL) . After 16 h at room 
temperature, the reaction mixture was concentrated and 
the crude material purified by flash chromatography 
(silica gel, 4% methanol/dichloromethane) to yield 6.17 g 

25 (52%) of the desired product as a brown foam: X H NMR 
consistent with structure; MS (ion spray) 693 (M+l) . 



o 
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Preparation 346 




To a solution of the product Preparation 345 (4.6 g, 6.64 
5 mmol) stirring in tetrahydrofuran (100 mL) at room 

temperature was added a solution of lithium hydroxide in 
water (40 mL of 1H) . After 30 xnin, the reaction mixture 
was acidified with 5N HCl (8.5 mL) . The resulting 
mixture diluted with water and exttraced with ethyl 
10 acetate. The combined organic extracts were dried over 
sodium sulfate and concentrated to yield 4.4 g (99%) of 
the desired product as a yellow foam. 



Preparation 347 



15 




To a 8 lution of the product Preparation 346 (4.0 g, 6.02 
mmol) stirring in tetrahydrofuran (50 mL) at room 
temperature was added 1-hydroxybenz triaz le (813 mg, 
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6.02 xmnol) and 1,3 dicyclohexylcarbodiimide (1.24 g, 
6.02 mnol) . After 15 min, dime thy lamine (3.0 mL f a 2M 
soln in tetrahydrofuran, 6.02 inxnol) was added. After 
stirring for 16 h in a sealed flask, the reaction mixture 
5 was filtered and concentrated. The resulting crude 
material was purified by flash chromatography (silica 
gel, 5% methanol /dichlorome thane) to yield 2.79 g (68%) 
of the desired product as a yellow foam. 

10 Examples 199 and 200 




To the product of Preparation 347 (3.4 g, 5.0 xnmol) was 
added a saturated solution of HCl (g) /acetic acid (50 mL) . 
After 1.5 h, the reaction mixture was concentrated then 

15 partitioned between ethyl acetate and saturated sodium 
bicarbonate. The organic layer was removed, dried over 
sodium sulfate and concentrated to yield 2.45 g (84%) of 
the free base as a light yellow foam. The diastereomeric 
material (2.45 g) was chr oma t ogr aphed on an 8 x 15 cm 

20 Prochrom column packed with Rromsil CHI chiral phase 
using an eluent mixture of 3A alcohol and 
dimetfaylethylamine in heptane to provide the individual 
diastereomers in pure form: X H NHR consistent with 
product; KS (ion spray) 592 (M+l) ; Anal. Calcd. for 

25 C34H37N7O3: C, 69.02; H, 6.30; N, 16.57. (Found) C, 
67.93; H, 6.29; N, 15.80. 
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Example 199. (Isomer 1) To a solution of the purified 
isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ethyl acetate. The resulting slurry 
was concentrated to dryness to yield 992 mg (37%) of the 
5 desired product as an off-white solid: X H NMR consistent 
with product; MS (ion spray) 592 (M+l) ; Anal. Calcd. 
for C34H37N7O3 x 2 HC1: C, 61.44; H, 5.91; N, 14.75. 
(Found) C, 59.54; H, 5.92; N, 13.76. 
Example 200. (Isomer 2) To a solution of the purified 
10 isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ethyl acetate. The resulting slurry 
was concentrated to dryness to yield 1.17 g (40%) of the 
desired product as an off-white solid: X H NMR consistent 
with structure; MS (ion spray) 592 (M+l); Anal. Calcd. 
15 for C3 4 H3?Nt03 x 2 HC1: C, 61.44; H, 5.91; N, 14.75. 
(Found) C, 59.03; H, 6.04; N, 13.84. 

Preparation 348 
N02 

To a suspension of sodium hydride (1.8 g of a 60 % 
dispersion in mineral oil* 45 mmol) stirring at O oC in 
diemthylf ormamide (50 mL) was slowly added 4* 
nitroimidazole (5.0 g, 44.2 mmol) • After 1 h, a solution 
of 4-fluorobenzyl bromide (5.5 mL, 44.2 mmol) in 
dime tbylf ormamide (10 mL) was added dropwise over 10 min. 
After i6 h, th reaction mixtur was warmed to room 
temp rature and concentrated. The resultant crude 
material was then diluted with hot methanol, filtered. 



20 



25 
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allowed to co 1, then filtered t yield 5.0 g (51%) of 
pale yellow crystals: *H NMR consistent with structure; 
MS (ion spray) 222 (M+l) ; Anal. Calcd. for CioHsF^Qa: C, 
54.31; H, 3.65; N, 19.00. Found: C, 53.81; H, 3.92; N, 
5 17.48. 

Preparation 349 



0 




To a slurry of Raney Nickel (116 mg) in dioxane (15 mL) 
10 was added a slurry of the product of Preparation 348 (582 
mg, 2.63 xnmol) in dioxane (20 mL) . The reaction mixture 
was placed under a hydrogen atmosphere (60 psi) using a 
Parr apparatus. After 30 min, the solution was filtered 
through Celite and the filtrate immediately added to a 
15 previously prepared mixture of the product of Preparation 
Id (1.0 g, 2.63 xnmol), 1-hydroxybenzotriazole (355 mg, 
2.63 mmol), and 1,3 dicyclohexylcarbodiixnide (543 mg f 
2.63 mmol) in dioxane (25 mL) . After 16 h, the reaction 
mixture was concentrated and the crude material purified 
20 fay flash chromatography (silica gel, 5% methanol/ 
dichlorome thane) to give the desired product. Ibis 
material was then crystallized from diethyl ether to 
yield 150 mg (10%) of the desired product as a white 
powder: 1 H NMR consistent with structure. 

25 
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Sxaaplm 201 

^V^H O 

To the product of Preparation 349 (150 mg, 0.27 xmnol) 
stirring in dichlorome thane (5 mL) at room temperature 
5 was added anisole (0.05 mL) and trif luoroacetic acid (2 
mL) . After 3 h, the mixture was concentrated, triturated 
extensively in diethyl ether, and the product collected 
via filtration to provide 101 mg (55%) of desired product 
as a white powder: *H NMR consistent with structure; MS 
10 (ion spray) 454 (M+l) ; Anal. Calcd. For C24H28FN5O3 x 2TFA: 
C, 49.34; H, 4.44; N, 10.28. Found: C, 49.64; H, 4.58; 
N, 10.36. 



Preparation 350 



5 

N 



15 




To a suspension of sodium hydride (1.56 g of a 60 % 
dispersion in mineral oil, 39 mmol) stirring in 
DIMETHYLFORMAMIDE (50 mL) at o oC was slowly added 4- 
nitr imidaz le (4.0 g, 35.4 mmol). After 1 h, a soluti n 
20 of 4-trifluoro-methoxybenzyl bromide 9.03 g, 35.4 mmol) 
in dimethylformamide (10 mL) was added dropwise over 10 
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min. After 16 h, the reaction mixture was warmed to r am 
temperature then concentrated. The resultant crude 
material was then purified by flash chromatography (silica 
gel, 100% di chl or ome thane ) and the product subsequently 
5 crystallized from diethyl ether to yield 3.95 g (39%) of 
desired product as white needles: l H NMR consistent with 
structure; MS (ion spray) 288 (M+l); Anal. Calcd. for 
C11H8F3N3O3: C, 45.99; H, 2.79; N, 14.63; F, 19.86. 
(Found) C, 46.27; H, 2.86; N, 14.86; F, 19.74. 

10 

Preparation 351 

0 




To a slurry of Raney Nickel (150 mg) in dioxane (15 mL) 
was added a slurry of the product of Preparation 350 (755 

15 mg, 2.63 mmol) in dioxane (20 mL) . The reaction mixture 
was placed under a hydrogen atmosphere (60 psi) using a 
Parr apparatus. After 30 min, the solution was filtered 
through Celite and the filtrate immediately added to a 
previously prepared mixture of the product of Preparation 

20 Id (1.0 g, 2.63 mmol), 1-hydroxybenzotriazole (355 mg, 
2.63 mmol), and 1,3 dicyclohexylcarbodiimide (543 mg, 
2.63 mmol) in dioxane (25 mL) . After 16 h, the reaction 
mixture was concentrated and the crude material purified 
by flash chromatography (silica gel, 5% methanol/ 

25 dichlor ome thane) to provide 171 mg (10%) of the desired 
product as a white foam: *H NMR consistent with 
structure; used without further characterization. 
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To the product of Preparation 351 (171 rog, 0*28 mmol) 
stirring in dichloromethane (5 mL) at room temperature 
5 was added anisole (0.05 mL) and trif luoroacetic acid (2 
mL) . After 3 h, the mixture was concentrated, triturated 
extensively in diethyl ether, and the product collected 
via filtration to provide 84 mg (40%) of desired product 
as a white powder: l H NMR consistent with structure; MS 
10 (ion spray) 520 (M+l); Anal. Calcd. For CasHjeF^sOi x 2 
TFA: C, 46.59; H, 4.04; N, 9.37. Found: C, 48.48; H, 
4.48; N, 10.04. 



Preparation 352 




A cold (0-5 °C) solution of 5.0 g (24.37 mmol) of Boc-D- 
serine in 20 mL of dry N, N-dimetbylf onnamide was added to 
a stirred suspension of sodium hydride (60% dispersion in 
mineral oil, 2.2 g, 55 mmol) in 60 mL of dry 
20 dimethylformamide at 0-5 °C under nitrogen over 5 min. 
The resulting light y 11 w brown suspension was stirred 
at 0-5 °C until gas evaluation n arly ceased (-15 min) . 
Then a c Id (0-5 °C) solution of 4-f luorobenzyl bromide 
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(3*12 mL, 25 mmol) in 10 mL of dry N, N-dimethylformamid 
(Additional 10 mL of dimethyl formamide was used as 
washings) was added to the stirred mixture over 5 min. 
The resulting off white suspension was stirred at 0-5 °C 
5 for 2 b, during which time the mixture turned to a thick 
suspension and the magnetic stirring became ineffective. 
The reaction flask was shaken by hand several times. The 
cooling bath was removed and the mixture was allowed to 
warm to room temperature while shaking the reaction flask 

10 occasionally by hand. By the time the mixture reached 
the room temperature, the suspension thinned and the 
magnetic stirring became effective. The mixture was 
stirred at ambient temperature for additional 1 h (total 
5 hours) . The mixture was concentrated and the oily 

15 residue was dissolved in 150 mL of water and extracted 
with ether . The aqueous layer was cooled to 0-5 °C« 
acidified to pH -3 with cold (0-5 °C) 0.5N HCl, and 
quickly extracted with ethyl acetate . The aqueous layer 
was saturated with sodium chloride and extracted with 

20 ethyl acetate - The ethyl acetate extracts were combined, 
washed with brine , dried over anhydrous sodium sulfate, 
filtered, and concentrated to dryness to give 6.86 g 
(89.9%) of the desired product as a light yellow viscous 
oil which was used in the next step without further 

25 purification: 1 H-NMR (5. DMSO)1.38 (s, 9H) , 3.60-3.70 <m, 
2H), 4.15-4.25 (m, 1H) , 4.45 <s, 2H) , 6.97 (d, J = 8.3 
Hz, 1H ), 7.16 (t, J = 8.7 Hz and 9.0 Hz, 2H) , 7.30-7.40 
(m, 2H), 12.65 (br s, 1H) ; MS (ion spray) 314 (M+l) . 
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Preparation. 353 




o 



Trifluoroacetic acid (40 mL) was added to a stirred 
solution of 6.5 g (20.75 mmol) of the product of 
5 Preparation 352 in 40 mL of dichlorome thane and the 
mixture was stirred at ambient temperature for 1 h, then 
it was concentrated to . dryness . The resulting oily 
residue was dissolved in 30 mL of deionized water, cooled 
in ice-water bath, neutralized to pH ~7, and the 

10 separated white precipitate was filtered. The precipitate 
was washed with ether (5 x 10 mL) to remove the yellow 
brown impurity and the resulting white precipitate was 
dried to a constant weight to give 2.45 g (55.4%) of the 
desired product as a white powder: l H-NMR (6, DMSO)3.37 

15 (dd, J = 3.4 r 7.9 Hz, 1H) f 3.60 (dd, J = 7.9 Hz, 1H) , 
3.77 (dd, J = 3.4 Hz, 1H) , 4.47 (s, 2H> , 7.15-7.25 (m, 
2H), 7.35-7.48 (m, 2H) , 7.65 (br s, 1H) ; MS (ion spray) 
214 (M+l); Anal. Calc'd for CioH 12 FN0 3 : C, 56.33; H, 5.67; 
N, 6.57. Found: C, 56.32; H, 5.66; N, 6.39. 

20 

Preparation 354 




A soluti n of 1,3-dicyclohexylcarbodiimide (6.18 g, 30 
mmol) in 30 mL f tetrahydrofuran was added t a stirred 
25 solution of 6.1 g (30 mmol) of Boc-a-xnethylalanine and 
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4.14 g (36 mmol ) of N-hydroxysuccinimide in 60 mL f 
tetrahydrofuran at ambient temperature under nitrogen »H 
the mixture was stirred at ambient temperature under 
nitrogen for overnight. The mixture was cooled to -0 °C 
5 and filtered through celite. The precipitate was washed 
with cold (0-5 °C) tetrahydrofuran. The filtrate was 
concentrated to dryness and purified by flash 
chromatography (5% acetone/dichloromethane) to give 7.25 
g (80. 6%) of the desired product as a white powder: X H-NMR 
10 (5, DMSO) 1.39 <s, 9H), 1.48 <s, 6H) , 2.78 <s, 4H) , 7.57 
(br s, -0.5H); MS (ion spray) 301 (M+l) ; Anal. Calc'd for 
Ci3H 2 oFN 2 0 6 : C, 51.99; H, 6.71; N, 9.33. Found: C, 52.70; 
H, 6.67; N, 9.30. 

15 



Preparation 355 




V 

Forty mL of tetrahydrofuran was added to a stirred 
suspension of 4.26 g (20 mmol) of the product of 

20 Preparation 353 in 100 mL IN sodium bicarbonate and the 
mixture was stirred for 15 min to give a fine suspension. 
Forty mL of water was added to the reaction mixture to 
dissolve the suspension to form a clear solution. To this 
stirred solution at ambient temperature under nitrogen 

25 atmosphere was added a solution of 5.71 g (19 mmol) of 
the product of Preparation 354 in 60 mL of 
tetrahydrofuran over 3 h and the resulting mixture was 
stirred at ambient temperature under nitrogen f r 4 h. 
The resulting turbid solution was diluted with 150 mL of 
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water to form a clear solution which was extracted with 
petroleum ether ( 2 x 200 mL) . The aqueous layer was 
cooled to 0-5 °C, acidified to pH -3.0 with cold (0*5 °C) 
IN EC1 (-100 mL) followed by 0.5N HC1 (-15 *£.) + , and the 
5 separated white precipitate was quickly extracted with 
ethyl acetate (1 x 200 mL) . The aqueous layer was 
saturated with sodium chloride, further acidified to pH 
-1, and quickly extracted with ethyl acetate (1 x 200 
mL) . The ethyl acetate extracts were combined, washed 

10 with brine , dried over anhydrous s odium sul fa te , 
filtered and concentrated to dryness to give 7.03 g 
(92.9%) of the desired product as a white foam^H-NMR (5, 
DNSO) 1.29 (s, 6H), 1.33 (s, 9H) . 3.66 (dd, J * 4.0 Hz, 
1H), 3.75 (dd, J = 4.3 Hz, 1H) , 4.38-4.48 (m, 1H) , 4.44 

15 (s, 2H) f 7.00-7.20 (m, 3H) , 7.28-7.42 <m, 3H) , 12.8 (br 
s, -0.5H); MS (ion spray) 399 (M+l) ; Anal. Calc'd for 
Ci9H 3 7FNa0 6 : C, 57.28; H, 6.83; N, 7.03. Found: C, 57.05; 
H, 6.84; N, 6.87. 

20 Preparation 356 



7.0 g of 5% palladium on carbon (dry) was added under 
nitrogen atmosphere to a solution of 6.7 g (22 mmol) of 
the product of Preparation 3 from Examples Part 1 in 35 
25 mL of tetrahydrofuran and the resulting slurry was 
hydrogenated at -50 psi of hydrogen for 2 h. The mixture 
was filtered through celite and the catalyst was washed 
with tetrahydrofuran (15 x 25 mL) . The resulting yellow 
brown filtrate (-300 mL) was added to a mixture of 6.6 g 
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(16.57 mmol) of the product of Preparation 355 and 2.97 g 
(22 rnmol) of 1-taydroxybenzotriazole. To this stirred 
brown solution was added 3.7 g (18 mmol) of 1,3- 
dicyclohexylcarbodiimide as solid in one lot and the 
5 mixture was stirred at ambient temperature for 20 h, then 
it was concentrated. The residue was dissolved in 150 mL 
of ethyl acetate and filtered through celite. The brown 
filtrate was washed with IN sodium bicarbonate , brine , 
dried over anhydrous sodium sulfate, filtered, and 

10 concentrated to dryness to give 12.3 g of crude product 
as a tan foam which was purified by flash chromatography 
(silica gel, 3% methanol in dichlorome thane) to give 7.75 
g (71.3%) of the desired product as a tan foam: 1 H-NMR (5, 
EMSO) 1.17 (t, J = 7.2 Hz, 3H) , 1.25-1.35 (m, 15H) , 3.52- 

15 3.65 (m, 1H), 3.66-3.72 (m, 1H) , 3.76 (s, 3H) , 4.21 (q, J 
= 7.2, 2H), 4.42 (d, J = 3.4 Hz, 2H) , 4.53-4.62 (m, 1H) , 
6.35 (d, J = 3.4 Hz, 1H), 6.98 <d, J ■ 8.7 Hz, 2H) , 7.05- 
7.30 (m, 5H), 7.32 (d, J = 8.7 Hz), 7.51 (s, 1H) , 10.20 
(br s, 1H); MS (ion spray) 656 (M+l) ; Anal. Calc'd for 

20 C 33 H42FN 5 0 8 : C, 60.45; H, 6.46; N, 10.68. Found: C, 61.35; 
H, 6.57; N, 10.98. 



25 14 mL (14 mmol) of 1M solution of lithium hydroxide was 
added in one lot to a stirred solution, of the product of 
Preparation 356 (7.2 g, 11 mmol) in 51 mL f dioxane and 
30 mL of deionized water. The mixture was stirred at 
ambient temperature for 20 min and extracted it with 



Preparation 357 
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ether (3 x 40 mL) . The light yellow col red ether 
extracts were discarded. The brown aqueous layer (pH -12) 
was cooled in ice-water bath and acidified to pH -4 with 
cold 0.5N HC1 and quickly extracted the separated light 
5 brown precipitate with ethyl acetate (1 x 150 mL) . The 
light yellow colored aqueous layer was saturated with 
sodium chloride, further acidified to pH -3 and extracted 
with ethyl acetate . The aqueous layer was discarded. The 
organic extracts were combined, washed with brine , dried 

10 over anhydrous sodium sulfate, filtered, and concentrated 
to dryness to give 6.9 g (100%) of the desired product as 
a tan foam: 1 H-NMR (5, EMSO) 1.20-1.45 (m. 15H) , 3.50-3.60 
<m, 1H), 3.65-3.72 (m, 1H) , 3.76 (s, 3H) , 4.425 <d, J = 3 
Hz. 2H), 4.50-4.65 (m, 1H) , 6.205 (d, 1.9 Hz, 1H) , 6.99 

15 (d, J = 8.7 Hz, 2H), 7.05-7.32 (m, 5H) , 7.33 (d, J = 8.7 
Hz, 2H), 7.51 (t, J = 1.9 Hz, 1H) , 10.20 (br s, IS) t 
13.48 (br s, 1H); MS (ion spray) 628 (M+l) , 629 (M+2) ; 
Anal. Calc'd for C 3 iH 3 e*W50 8 0.5 HjO: C, 58.31; H, 6.33; N, 
10.99. Pound: C, 58.75; H, 6.26; N, 10.56. 

20 

Preparation 358 

To a solution of 7.0 g (11 mmol) of the product of 
Preparation 357 in 130 mL of N, N-dimethylf onnamide was 
25 added 1.42 mL(12 mmol) of 4-methylpiperidine, 1.62 g (12 
mmol) of 1-hydroxybenzotriazole hydrate, and 2.37 g (11.5 
mmol) of dicyclohexylcarbodiimide . The react i n mixture 
was stirred at ambient temperature f r 38 h, then 
filtered, the pr cipitate was washed with ethyl acetate 
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(2 x 20 mL) and th filtrate was concentrated on 
rotavap. The resulting brown syrup was partitioned 
between ethyl acetate (200 mL) and 0.5N HC1 (100 mL) and 
the layers were quickly separated. The organic extract 
5 was washed with 100 mL each of saturated sodium 
bicarbonate and brine. The organic extract was dried over 
anhydrous sodium sulfate, filtered, and concentrated to 
give 7 g of crude product as a tan foam which was 
purified by flash chromatography (silica gel, 3% 

10 methanol/ dichlorome thane) to give 5.7 g (73%) of the 
desired product as light brown foam: 1 H-NMR (5, DMSO) 
0.12-0.30 (m, 0.5 H) , 0.75 (d, J - 6.4 Hz, 1.5 H) , 0.88 
(d, J = 6.0 Hz, 1.5 H), 0.80-1.15 (m, 2H) , 1.20-1.40 (m, 
15 H), 1.45-1.67 (m, 2.5 H) , 2.55-2.75 (m, 1.5 B) , 2.93- 

15 3.07 (m, 0.5 H) , 3.50-3.60 (m, 1H) , 3.60-3.70 (m, 1H) , 
3.75 (d, J s 3.4 Hz, 3H) , 3.60-3.85 (m, 1H) , 4.30-4.45 
(m, 1H), 4.425 (d, J = 3.0 Hz, 2H) , 4.50-4.65 (m, 1H) . 
6.62 (d, J a 12 Hz, 1H), 6.98 (t, J - 9.4 Hz, 2H) , 7.05- 
7.45 (m, 10H), 10.13 (br s, 1H) ; MS (ion spray) 709 
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(M+l); Anal. Calc'd for C^^gFNfiCh: C, 62.70; H, 6.97; N, 
11.86. Found: C, 62.44; H, 6.99; N, 11.89. 



Examples 203 and 204 




Trif luoroacetic acid (6 mL) was added to a solution of 
the product of Preparation 358 (3.88 g, 5.47 mzool) in 15 
kdL of dichloromethane and the resulting brown solution 
was stirred at ambient temperature for 4 h. The mixture 

10 was poured into 300 mL of saturated sodium bicarbonate 
and extracted with ethyl acetate (1 x 150 mL) . The yellow 
brown color organic layer was separated and the aqueous 
layer was saturated with sodium chloride and extracted 
with fresh ethyl acetate The aqueous layer was 

15 discarded. The organic extracts were combined, washed 
with brine , dried over anhydrous sodium sulfate, 
filtered, and concentrated to give 3.2 g (96%) of 
diastereomeric mixture of the desired product as a light 
brown foam: 1 H-NMR (6, EMSO) consistent with the 

20 structure; MS (ion spray) 609 (M+l) ; Anal. Calc'd for 
CuHuFNeOs 0.5 H 2 0: C, 62.22; H, 6.85; N, 13.60. Found: C, 
62.14; H, 6.62; N, 13.62. This material (3.0 g) was 
purified by HPLC (8 x 15 cm Prochrom column packed with 
Rromsil CHI-DMP chiral phase, eluted with a mixture of 3A 

25 alcohol and dimethylethylamine in heptane) to provide the 
individual diastereomers which were converted to their 
respective hydrochloride salts as described below: 
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Escample 203. (Isomer 1) 1.28 g (2.1 mmol) of pure fre 
amine of isomer 1 (lot # CJ4-LFK-53B) was dissolved in 21 
mL of IN HC1, diluted with 21 mL of deionized water, and 
the resulting solution was freeze-dried to give 1.3 g 
5 (96%) of the desired product as a light brown powder: 1 H- 
NMR (5, DMSO) 0.1-0.25 (m, 0.5 H) , 0.75 (d, J = 6.4 Hz, 
1.5 H), 0.88 (d, J = 6.0 Hz, 1.5 H) , 0.8-1.22 (m, 1.5 H) , 
1.22-1.40 (m, 0.5 H) , 1.40-1.75 (m, 8.5 H> , 2.55-2.75 (m, 
1.5 H), 2.95-3.10 (m, 0.5 H) , 3.60-3.75 (m, 3H) . 3.76 (d, 

10 J = 3.4 Hz. 3H), 4.25-4.45 (m, 1H) , 4.50 (s, 2H) , 4.65- 
4.75 (m, 1H). 6.79 (d, J = 12.8 Hz, 1H) , 6.95-7.45 (m, 
9H), 7.80-7.95 (m, 1H) , 8.19 (br s, 3H, exchangeable with 
deuterium), 8.52 (d, J = 6.8 Hz, 1H, exchangeable with 
deuterium), 10.86 (br s, 1H, exchangeable with 

15 deuterium); t R = 7.40 min; MS (ion spray) 610 (M+l) ; Anal. 
Calc'd for C 32 H4iFN«0 5 2 HC1 0.5 H 2 0: C, 55.73; H, 6.43; N, 
12.19. Found: C, 55.50; H, 6.33; N, 12.12. 
Example 204. (Xscner 2) 1.1 g (1.8 mmol) of pure free 
amine of isomer 2 (lot # CJ4-LFK-53A) was dissolved in 20 

20 mL of IN HC1, diluted with 20 mL of deionized water, and 
the resulting solution was freeze-dried to give 1.1 g 
(95%) of the desired product as a light brown powder: 1 H- 
NHR (8, DMSO) 0.05-0.25 (m, 0.5 H) , 0.75 (d, J = 6.4 Hz, 
1.5 H). 0.89 (d, J = 6.0 Hz, 1.5 H) , 0.8-1.40 (m, 2H) , 

25 1.40-1.70 (m, 8.5 H) , 2.55-2.75 (m, 1.5 H) , 2.95-3.10 (m. 
0.5 H), 3.60-3.75 (m, 3H) , 3.77 (d, J = 3.0 Hz, 3H) , 
4.30-4.45 (m, 1H) , 4.49 (s, 2H) . 4.68-4.78 (m. 1H) , 6.87 
(d, J = 13.6 Hz, 1H), 6.98-7.18 (m, 4H) , 7.25-7.45 (m, 
5H), 8.05-8.20 (m, 1H) , 8.27 (br s, 3H, exchangeable with 

30 deuterium), 8.57 (d, J = 6.8 Hz, 1H. exchangeable with 
deuterium), 11.04 (br s, 1H, exchangeable with 
deuterium) ; 
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t R = 9.43 min; MS (ion spray) 610 (M+l) ; Anal. Calc'd for 

C 32 H4iFN 6 0s 2 HC1 0.5 B 3 0: C, 55.73; H, 6.43; N, 12.19. 
Found: C, 55.33; H, 6.40; N, 12.02. 

5 Preparation 359 

This is Preparation 457 from Examples Part 2C. 



Preparation 360 




5.5 g of 5% palladium on carbon was added under nitrogen 
atmosphere to a solution of 4.49 g (18 mmol) 4- 
nitropyrazole in 30 mL of tetrahydrofuran and the 
resulting slurry was hydrogenated at -50 psi of hydrogen 

15 for 2 h. The mixture was filtered through celite and the 
catalyst was washed with tetrahydrofuran (10 x 25 mL) . 
The resulting yellow brown filtrate (-300 mL) was added 
to a mixture of 6.05 g (16 mmol) of the product of 
Preparation lj and 2.43 g (18 mmol) of 1- 

20 hydroxybenzotriazole. To this stirred brown solution was 
added 3.5 g (17 mmol) of 1, 3-dicyclohexylcarbodi imide and 
the mixture was stirred at ambient temperature for 21 h, 
then concentrated. The residue was dissolved in 150 mL of 
ethyl acetate and filtered through celite. The brown 

25 filtrate was washed successively with 100 mL each of 0.5N 
HC1, IN sodium bicarbonate, brine, dried over anhydr us 
sodium sulfat , filtered, and concentrated to dryness t 
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give 11.6 g of crud product as a tan foam which was 
purified by flash chromatography (silica gel, 3% methan 1 
in dichloromethane) to give 9.8 g (96%) of the desired 
product as a tan foam: ^-NMR (S, EMSO) 1.15 (t, J = 7.1, 
5 6.8Hz, 3H), 1.20-1.40 <m, 15H) , 1.45-1.90 (m, 4H) , 2.45- 
2.65 (m, 2H), 3.77 (s, 3H) , 4.10-4.28 (m, 3H) , 6.30 (s, 
1H), 6.98 (d, J = 9.0 Hz, 2H), 7.10-7.30 (m, 6H) , 7.36 
(d, J = 8.7 Hz, 2H) f 7.54 (d, J = 5.3 Hz, 1H) , 7.69 (d, J 
= 0.75 Hz, 1H), 7.82 (be s, 1H) , 9.70 (br s, 1H) ; MS (ion 
10 spray) 636 (M+l); Anal. Calc'd for C34H45N5O7: C, 64.23; H, 
7.13; N, 11.02. Found: C, 64.50; H, 7.25; N, 11.06. 



Preparation 361 




15 16.5 mL (16.5 mmol) of 1M solution of lithium hydroxide 
was added in one lot to a stirred solution of the product 
of Preparation 360 (8.3 g, 13 mmol) in 60 mL of dioxane 
and 35 mL of deionized water. The mixture was stirred at 
ambient temperature for 20 min and extracted it with 

20 ether (3 x 40 mL) . The light yellow colored ether 

extracts were discarded. The brown aqueous layer (pH -12) 
was cooled in ice-water bath and acidified to pH -4 with 
cold 0.5N HC1 and quickly extracted the separated light 
brown precipitate with ethyl acetate (1 x 200 mL) . The 

25 light yellow colored aqueous layer was saturated with 
sodium chloride, further acidified to pH -1-2 and 
extracted with ethyl acetate . The aqueous layer was 
discarded. The organic extracts were combined, washed 
with brine , dried over anhydrous s dium sulfate, 

30 filtered, and concentrated to dryn ss to give 7.9 g 
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(100%) the desired product as a taxi foam: 1 H-NMR (5, 
EMSO/P2O) 1.25-1.35 (m, 15H), 1.40-1.85 (m, 4H) , 2.45-2.60 

(m, 2H), 3.75 (s, 3H) , 4.12-4.27 (m, 1H) , 6.14 (s, 1H) , 
6.97 (d f J = 8.7 Hz, 2H) , 7.10-7.18 <m, 3H) , 7.20-7.30 
5 (m, 2H), 7.35 (d, J = 8.7 Hz, 2H) , 7.53 (d, J = 6.4 Hz, 
1H), 7.67 (d, J = 3.0 Hz, 1H) f 7.80 (br s, 1H, 
exchangeable with deuterium), 9.70 (br s, 1H, 
exchangeable with deuterium), 13.30 (br s, 1H, 
exchangeable with deuterium); MS (ion spray) 608 (M+l) ; 
10 Anal. Calc'd for C32K41N5O7: C, 63.25; H, 6.80; N, 11.52. 
Found: C, 63.18; H, 6.98; N, 10,64. 



Preparation 362 




15 To a solution of 6.08 g (10 ramol) of the product of 

Preparation 361 in 100 mL of N, N- dime thy lformamide was 
added 1.25 mL(15 mmol) of pyrrolidine, 1.62 g (12 mmol) 
of 1-hydroxybenzotriazole hydrate, and 2.27 g (11 mmol) 
of dicyclohexylcarbodiimide. The reaction mixture was 

20 stirred at ambient temperature for 46 h, then 

concentrated. The resulting brown syrup was disolved in 
ethyl acetate (150 mL) and filtered. The filtrate was 
washed successively with 0.5N HCl (2 x 25 mL) f saturated 
sodium bicarbonate (2 x 25 mL) and brine (1 x 30 mL) . The 

25 organic layer was dried over anhydrous sodium sulfate, 
filtered, and concentrated to dryness to give 5.96 g of 
crude product as a off whit foam which was purified by 
flash chromatography (silica g 1, 3% methan 1/ 
dichl rome thane) to give 5.7 g (80.6%) of the desired 
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t 

product as white foam: a H-NMR (5* DMSO) 1.20-1.40 (m f 
15H), 1.45-1.95 <m, 8H> , 2.45-2.60 (m, 2H) , 2.98-3.10 (m, 
1H), 3.25-3.43 (m, 2H) , 3.45-3.60 (m, 1H) , 3.76 (s, 3H) , 
4.15-4.30 <m, 1H) , 6.36 (s, 1H) , 6.98 (d, J = 8.7 Hz, 
5 2H) , 7.10-7.30 (ro, 6H, 1H exchangeable with deuterium), 
7.34 { dd, J = 8.7, 1.9 Hz, 2H) , 7.50 (d, J = 10.6 Hz, 
1H), 7.63 (d, J = 6.4 Hz, 1H) # 7.70-7.90 (xn, 1H, 
exchangeable with deuterium), 9.66 (m, 1H, exchangeable 
with deuterium); MS (ion spray) 662 (M+l) ; Anal. Calc'd 
10 for C36H48N 6 0 6 : C, 65.43; H, 7.32; N, 12.72. Found: C, 
65.14; H, 7.09; N, 12.91. 



Example 205 




15 Trif luoroacetic acid (7 mL) was added to a solution of 
the product of Preparation 363 {4.05 g, 6.13 mmol) in 18 
mL of dichloromethane and the resulting clear brown 
solution was stirred at ambient temperature for 4 h. The 
mixture was poured into 300 mL of saturated sodium 

20 bicarbonate and extracted with ethyl acetate (1 x 150 
mL) . The yellow brown color organic layer was separated 
and the aqueous layer was saturated with sodium chloride 
and extracted with fresh ethyl acetate . The aqueous 
layer was discarded. The organic extracts were combined, 

25 washed with brine , dried over anhydrous sodium sulfate, 
filtered, and concentrated to give 3.48 g (99%) of 
diastereomeric mixture of the desired product (free base 
form) as a white foam: X H-NMR (8, DMSO) 1.15-1.25 (m, 
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6H), 1.45-1.95 (m, 8H) , 2.45-2.60 (m, 2H) , 2.97-3.07 (m, 
1H). 3.25-3.45 <m, 2H) . 3.47-3.60 (m» 1H) , 3.77 (s, 3H) , 
4.27-4.37 (m, 1H) , 6.36 [a. 1H) . 6.98 (d, J = 8.7 Hz, 
2H), 7.10-7.18 (m. 3H) , 7.20-7.30 (m, 2H) , 7.35 (d, J * 
5 8.7 HZ. 2H), 7.42 (s, 1H) . 7.65 (s, 1H) , 8.10 (br s. 1H, 
exchangeable with deuterium) , 10.10 (a, 1H, exchangeable 
with deutrium); MS (ion spray) 562 (M+l); Anal. Calc'd 
for C31H40N6O4 0.5 H 3 0: C, 65.35; H, 7.25; N, 14.75. Found: 
C, 65.39; H, 7.27; N, 14.12. 
10 Example 206 



82 mg (0.146 mraol) of the product of Example 205 was 



deionized water and the resulting slightly turbid 
15 solution was freeze-dried to give 89.5 mg (97%) of the 

deBired product as a off-white crystalline solid: l H-NMR 
(5, DMSO) consistent with the structure; MS (ion spray) 
562 (Free base) (M+l); Anal. Calc'd for C3 1 H 40 N«O4 H 2 0: C, 
57.14; H, 6.50; N, 12.90. Found: C, 57.35; H, 6.77; N, 
20 12.89. 



To a solution of phthalide (6.0 g, 44.8 mmol) in ethanol 




dissolved in 2 mL of IN HCl and diluted with 2 mL of 



Preparation 363 
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(150 nL) was added pyrrolidine (15.0 mL, 180 mmol)and 
the mixture stirred for 48 h at ambient temperature. The 
mixture was then concentrated and the residue purified by 
flash chromatography (silica gel, ethyl acetate) to yield 
5 8.50 g (92 %) of the desired product as an oil. 

ESMS: (M+l)* 206.2. *H NMR (DMSO-ds) 6 7.53-7.45 (m, 1H) , 
7.42-7.33 (m, 1H) , 7.31-7.25 (m, 1H) , 7.23-7.17 (m, 1H) , 
5.11 (t, J = 5.65 Hz, 1H) , 4.44 (d, J ■ 5.65 Hz, 2H) , 
3.45 (t, J = 6.78 Hz, 2H) , 3.09 (t,J = 6.78 Hz, 2H) , 1.92 
10 (in, 4H) . Anal. Calcd. f or Ci 2 Hi 5 NO a . 0 . lEtOAc : C, 69.57; 
H, 7.44; N, 6.54. Found: C, 69.67; H, 7.41; N, 6.54. 

Preparation 364 



?' 




0Cx> 

o 

15 The compound from Preparation 363 (2.05 g, 10.0 mmol) was 
combined with 4 -nitro imidazole (1.13 g, 10.0 mmol) and 
triphenylphosphine (2.62 g, 10.0 mmol) in tetrahydrofuran 
(75 mL) and the mixture cooled in an ice bath. Diethyl - 
azodicarboxylate (2.00 mL, 13.0 mmol) was then added via 

20 syringe and the mixture stirred overnight while warming 
to ambient temperature. The mixture was concentrated and 
the residue purified by flash chromatography (silica gel, 
ethyl acetate) to provide 1.16 g of the desired product 
as a yellow solid: ESMS: (M+l)* 301.2; *H NMR was 

25 consistent with product. 
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Preparation 365 




The product of Preparation 364 (0.50 g, 1.7 mmol) was 
added to a mixture of 10% palladium /carbon (0.20 g) and 
5 palladium/black (0.05 g) in tetrahydrofuran (30 mL) and 
the mixture shaken under hydrogen (40 psi) in a Parr 
apparatus. After the reduction, was complete, the 
reaction mixture was filtered through celite and the 
filtrate immediately combined with 1,3- 

10 dicyclohexylcarbodiimide (0.344 g, 1.7 mmol), 1- 

hydroxybenzotriazole mono-hydrate (0.225 g, 1.7 mmol), 
and the product of Preparation Id, (0.633 g, 1.7 mmol). 
After stirring overnight at ambient temperature, 
the mixture was concentrated and the resulting residue 

15 slurried in ethyl acetate and filtered. The filtrate 
was concentrated and the residue purified by flash 
chromatography (silica gel, chloroform/me thanol) which 
provided 0.68 g (64 %) of product as a white solid. 
ESHS: (M+lP 633.2, 634.2. *H NMR was consistent with 

20 product. Anal. Ca led. for C34H44N6O6. : C, 64.54; H, 7.01; 
N, 13.28. Found: C, 64.78; B, 7.21; N, 13.31. 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT7US99/035ZS 



-492- 



6 




To a solution of the compound from Preparation 365 (0.58 
g, 0.92 xranol) stirring in dichloromethane (20 mL) at room 
5 temperature was added trif luoroacetic acid (5 mL) . After 
stirring for 1.5 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate and chloroform. The extracts were concentrated 
10 and the residue purified by flash chromatography (silica 
gel, chloroform/methanol) to give 0.40 g of the product. 
ESMS: (M+1)* 533.3, 534.0. l H NMR was consistent with 
product . 

Anal. Calcd. for C 29 H 3 6N 6 O4.-0.23CHCl 3 : C, 62.68; H, 6.52; 
15 N, 15.00. Found: C, 62.84; H, 6.56; N, 14.62. 



To a solution of phthalide (2.10 g, 15.7 mmol) in ethanol 
20 (50 mL) was added dimethyl amine (40 % aqu ous f 5.0 mL, 




o 
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40 znmol) and the mixture stirred for 72 hours at ambient 
temperature. The mixture was then concentrated and the 
residue purified by flash chromatography (silica gel, 
ethyl acetate) to yield 1.46 g (52 %) of the desired 
5 product as an oil. ESMS: (M+l)* 180.1. X H NMR was 
consistent with product. 

Preparation 367 




10 To the compound from Preparation 366 (1.40 g, 9.0 mmol) 
was dissolved in dichloromethane (25 mL) followed by the 
addition of triethylamine (1.25 mL, 9.0 mmol) . Then 
methane sulfonylchloride (0.70 mL, 9.0 mmol) was added 
dropwise via syringe and the resulting mixture stirred 

15 for 0.5 h at ambient temperature. The mixture was then 
concentrated and the residue combined with potassium 
carbonate (1.24 g, 18.0 mmol) and 4-nitroimidazole (1.02 
g, 9.0 mmol) in dimethyl formamide (25 mL) and this 
mixture stirred overnight at ambient temperature. The 

20 mixture was concentrated and combined with water followed 
by extraction with ethyl acetate. Concentration of the 
combined extracts left crude product which was purified 
by flash chromatography (silica gel, chloroform/me than 1) 
to give 
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0.40 g (15%) of the desir d product: ESMS: (M+l)* 275.3. 
*H NMR (300 MHz, DMSO-dfc) 5 8.33 (d, J = 1.51 Hz, 1H) , 
7.85(d. J= 1.51. Hz, 1H), 7.50-7.37 (m, 3H) , 7.35-7.28 
5 (m, 1H), 5.24 (s, 2H) , 2.97 (s, 3H) , 2.65 <s, 3H) . 

Anal. Calcd. for C13H14N4O3: C, 56.92; H, 5.14; N, 20.43. 
Found: C, 57.17; H. 5.16? N, 20.40. 



Preparation 368 



10 




The product of Preparation 367 (1.70 g, 6.2 nnnol) was 
added to a mixture of 10% palladium/carbon (1.2 g) and 
palladium/black (0.5 g) in t e trahydr o fur an (100 mL) and 
the mixture shaken under hydrogen (38 psi) in a Parr 

15 apparatus. After the reduction was complete, the reaction 
mixture was filtered through celite and the filtrate 
immediately combined with 1 , 3 -dicyc lohexylcarbodi i mi de 
(1.28 g, 6.2 nnnol), 1-hydroxybenzotriazole mono-hydrate 
(0.840 g, 6.2 mmol), and the product of Preparation lj, 

20 (2.35 g, 6.2 mmol). After stirring overnight at ambient 
temperature, the mixture was concentrated and the 
resulting residue slurried in ethyl acetate and filtered. 
The filtrate was concentrated and the residue purified by 
flash chromatography (silica gel, chlorof orm/methanol) 

25 which provided 3.35 g (88 %) of product as a white foam. 
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ESMS: (M+D* 605. 4 , 606.5. X H NMR was consistent with 
product. 



Kaanple 208 




To a solution of the compound from Preparation 368 (3.30 
g, 5.5 mmol) stirring in dichloromethane (40 mL) at room 
temperature was added trifluoroacetic acid (10 mL) . 
After stirring for 2.5 h, the reaction mixture was 

10 concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, chlorof orm/methanol) to 

15 give 1.10 g of the product as an off white solid: ESMS: 
(M+D* 505.2, 506.4. *H NMR was consistent with product. 
Anal. Calcd. for C 28 H 36 N 6 O 3 *0 .1CHC1 3 : C, 65.34;H, 7.04; N, 
16.27. Found: C, 65.67; H, 7.08; N, 15.94. 
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Methyl-3-brom methyl benz ate (6.08 g, 26.5 mmol) was 
combined with 4-nitroinddazole (3.00 g, 26.5 mmol) and 
potassium carbonate (9.04g, 26.5 mmol) in 
dimethyl formamide (75 mL) and the mixture stirred 
5 overnight at ambient temperature . The mixture was then 
concentrated and the residue taken up in water 
extracted with chloroform. 

The combined extracts were dried over sodium sulfate and 
concentrated leaving a residue which was purified by 
10 flash chromatography (silica gel, chlorof orm/methanol ) to 
give 

5.77 g (83 %) of product as an off white solid. ESMS: 
(M+l)* 262.2; l H NMR (300 MHz, DMSO-cfc) 5 8.54 
(s, 1H), 8.05 <s, 1H), 8.02 (d, 1H) , 7.95 (d, J = 7.7 Hz, 
15 1H), 7.69 (d, J = 7.7 Hz, 1H) , 7.57 (t, J = 7.7 Hz, 1H) , 
5.41 (s, 2H) 3.87 (s, 3H) . Anal. Calcd. for: 
CuHu^OrO.lSCHCl*: C, 65.54; H, 7.33; N, 13.90. round: 
C, 65.41; H, 7.37; N, 13.48. 

20 Preparation 370 




To a solution of Preparation 369 (4.00 g, 15.3 mmol) in 
ethanol (5 mL) and t e t r ahydr o fur an (10 mL) was added 
sodium hydroxide (50 mL of 2 N aqueous solution) and the 
25 mixture stirred at ambient temperature until hydrolysis 
was complete . The aqueous mixture was acidified to pH 
2.0 with aqueous hydrochloric acid and the organics 
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extr acted with ethyl acetate. Concentration left the 
crude acid which was combined with 1,3- 
dicyclohexylcarbodiimide (3.15 g, 

15.3 mmol), 1-hydroxybenzotriazole mono-hydrate (2.06 g, 
5 15.3 mmol), and dimethyl amine (40 % aqueous, 1.75 mL, 
14.0 mmol) in tetrahydrofuran (75 mL) and the mixture 
stirred overnight at ambient temperature . The mixture was 
concentrated and the resulting residue slurried in ethyl 
acetate and filtered. The filtrate was concentrated and 

10 the residue purified by flash chromatography (silica gel, 
chloroform/roethanol) which provided 2.50 g (60 %) of the 
desired product as a tan solid. ESMS: (M+U* 275.3; 
*H NMR (300 MHz, DMSO-cfc) 8 8.54 (d, J = 1.25 Hz, 1H) , 
8.3 (d, J = 1.25 Hz, 1H), 7.50-7.32 (m, 4H) , 5.34 

15 <s, 2H), 2.97 (s. 3H) . 2.87 (s, 3H) . Anal. Calcd. for: 
Ci2H u N 3 0 4 : C, 56.93; H, 5.14; N, 20.43. Found: 
C, 57.21; H, 5.34; N, 20.36. 



The product of Preparation 370 (1.0 g, 4.0 mmol) was 
added to a mixture of 10% palladium/carbon (0.80 g) and 
palladium/black (0.30 g) in tetrahydrofuran (100 mL) and 
25 the mixtur shaken under hydrogen (39 psi) in a Parr 
apparatus . 




Preparation 371 



20 
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After the reduction was c mplete, the reaction mixture 
was filtered through celite and the filtrate immediately 
combined with 1, 3-dicyclohexylcarbodiimide (0.824 g, 
4.0 ramol), 1-hydroxybenzotriazole mono-hydrate (0.540 g f 
5 4.0 ramol), and the product of Preparation lj, (1.51 g, 
4.0 mmol) . After stirring overnight at ambient 
temperature, the mixture was concentrated and the 
resulting residue slurried in ethyl acetate and filtered. 
The filtrate was concentrated and the residue purified by 
10 flash chromatography (silica gel, chloroform/roethanol) 

which provided 2.05 g (84 %} of the desired product as a 
white solid. ESMS: <M+1)+ 605.4, 606.5. X H NMR was 
consistent with product. Anal. Calcd. for C 33^4^05: C. 
65.54; 

15 H, 7.33; N, 13.90. Found: C, 65.41; H, 7.37; N, 12.73. 



To a solution of the compound from Preparation 371 (2,00 
20 g, 3.3 mmol) stirring in dichlorome thane (30 mL) at room 
temperature was added trifluoroacetic acid (10 mL) . 
After stirring for 2 h, the reaction mixture was 
concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl 
25 acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residu was purified by 
flash chromatography (silica g 1, chloroform/methanol) to 
give pur free base. This material was dissolv d in 



Example 209 
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minimal ethyl acetat /methanol and treated with diethyl 
ether saturated with hydrochloric acid. Concentration 
left a semi-solid which was taken up in chloroform, 
concentrated, and dried to give 0.765 g of a light yellow 
5 solid. ESMS: (M+l)* 505.2, 506.4. X H NMR was consistent 
with product. 

Anal. Calcd. for: C 2B H4iN 6 0 3 'lCHCl3 : C, 49.98;. H, 5.64; 
N, 12.06. Found: C, 49.51; H, 6.14; N, 11.67. 

10 Preparation 372 




Triethylphosphonoacetate (13.44 g, 60 mmol) was 
dissolved in tetrahydrofuran (100 mL) and the mixture 
cooled, under a nitrogen atmosphere, to -50°C in a dry 

15 ice/acetone bath. 

Then n-bu ty 1 1 i th i urn (37.5 mL, 1.6 M in hexanes, 60 mmol) 
was added via syringe and the mixture stirred at -40 to 
-50% for 20 min. before the addition of o-tolualdefayde 
(6.0 g, 50 mmol) . After stirring for 3 h and warming to 

20 10°C, the mixture was quenched with water and the product 
extracted with ethyl acetate. The combined extracts were 
dried over sodium sulfate and concentrated yielding an 
oil which was purified by flash chromatography (silica 
gel, ethyl acetate) to net 9.25 g (97 %) of the desired 

25 product. FDMS: (M+) 190.1. : H NMR (DMSO-cfe) 5 7.88 (d, 
J = 15.83 Hz, 1H), 7.71 (d, J = 7.91 Hz, 1H) , 7.35-7.15 
(m, 3H), 

6.50 (d, J = 15.83 Hz, 1H) , 4.19 (q # J » 7.16 Hz, 2H) , 
2.39 (s, 3H), 1.26 (t, J = 7.16 Hz, 3H) . 
30 Anal. Calcd. for C 12 Hi 4 (V0. lEtOAc: C, 74.82; H, 7.49. 
Pound: C, 74.65; H, 7.75. 
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Preparatioa 373 




The product from Preparation 372 (3.00 g, 15.8 mmol) was 
dissolved in carbontetrachloride (50 mL) and N- 
5 bromosuccinimide (2.82 g, 15.8 mmol) and 2,2'- 

azobisisobutyronitrile (cat. 50 mg) were added. This 
mixture was heated at reflux for 7 h after which the 
mixture was cooled and filtered. The filtrate was 
concentrated and added together with potassium 

10 carbonate (4. 40 g, 31.9 mmol) and 4-nitroimidazole (1.78 
g, 15.8 .mmol) in dimethyl formamide (75 mL) . After 
stirring for 72 h, themixture was concentrated, water 
added, and extracted with ethyl acetate. The combined 
extracts were concentrated and the resulting residue 

15 purified by flash chromatography (chloroform/me thanol) to 
give 2.60 g (55%) of the product as an oil. ESMS: (M+l)* 
302.3. 

X H NMR (300 MHz, EMSO-cfc) 6 8.32 (d, J = 1.5 Hz, 1H) , 7.95 
(d, J = 15.6 Hz, 1H), 7.86 (d, J * 1.5 Hz, 1H) , 7.84-7.70 
20 (m, 1H), 7.50-7.38 (m, 2H) , 7.19-7.12 (m, 1H) , 6.54 (d, 
J = 15.6 Hz, 1H), 5.59 (s, 2H) , 4.20 (q, J = 7.0 Hz, 2H) , 
1.27 (t, J = 7.0 Hz,3H). Anal. Calcd. for C15H15N3O4: 
C, 55.31; H, 4.64; N, 12.69. Pound: C, 55.37; H, 4.75; 
N, 12.80. 
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Frqparation 374 




To a solution of Preparation 373 (2.50 g, 8.3 mmol) in 
ethanol (5 mL) and tetrahydrofuran (10 roL) was added 
5 sodium hydroxide (30 mL of 2 N aqueous solution) and the 
mixture stirred at ambient temperature until hydrolysis 
was complete. The aqueous mixture was acidified to pH 
1.8 

with aqueous hydrochloric acid and extracted with ethyl 
10 acetate. Concentration left the 2.20 g of the acid as 

a tan solid. ESMS: (M+l)* 264.2. *H NKR(300 MHz, EMSO-cfc) 
S 12.58 (bs, 1H), 8.32 (s, 1H) , 7.90 (d, J = 15.6 Hz, 
1H), 7.87 (s, 1H), 7.80-7.70 (m, 1H) , 7.50-7.37 (m, 2H) , 
7.17-7,10 (m, 1H), 6.44 (d, J = 15.6 Hz, 1H) , 5.58 (s, 
15 2H) . 

The acid (2.00 g, 7.3 mmol) was combined with 1,3- 
dicyclo-hexylcarbodiimide (1.51 g, 7.3 mmol), 1- 
hydroxybenzotriazole mono-hydrate (0.9B g, 7.3 mmol), and 
dimethylamine (40 % aqueous, 1.00 mL, 8.0 mmol) in 

20 tetrahydrofuran (100 mL) and the mixture stirred 
overnight at ambient temperature. The mixture was 
concentrated and the resulting residue purified fay flash 
chromatography (silica gel, chlorof ono/methanol ) which 
provided 1.78 g (81 %) of the desired amide. 

25 ESMS: (M+l)* 301.2, 302.3. Anal. Calcd. for CxsHi^Oj: 

C, 59.99; H, 5.37? N, 18.66. P und: C, 59.79; H, 5.34; 
N, 18.51. 
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Prfparatlon 375 




The product of Preparation 374 (1.20 g, 4.0 xmnol) was 
added to a mixture of 10% palladium/carbon (0.95 g) and 
5 palladium/black (0.25 g) in tetrahydrofuran (100 mL) and 
the 

mixture shaken under hydrogen (38 psi) in a Parr 
apparatus . 

After the reduction was complete, the reaction mixture 
10 was filtered through celite and the filtrate immediately 
combined with 1, 3-dicyclohexylcarbodiimide (0.824 g, 4.0 
mmol) , 1-hydroxybenzotriazole mono-hydrate (0.540 g, 4.0 
znmol) , and the product of Preparation lj, (1.51 g, 4.0 
mmol) . After stirring overnight at ambient temperature, 
15 the mixture was concentrated and the resulting residue 
slurried in ethyl acetate and filtered. The filtrate 
was concentrated and the residue purified by flash 
chromatography (silica gel, chlorof orm/methanol ) which 
provided 1.75 g (69 %) of product as a yellow solid. 
20 ESMS: (M+l)* 633.5, 634.5. *H NMR was consistent with 
product. Anal. Calcd. for C 35 H4eN € O5"0.2CHei3: C, 64.38; H, 
7.40; N. 12.80. Pound: C, 64.41; H, 7.63; N, 12.14. 
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Example 310 




o 



To a solution of the compound from Preparation 375 (1.6 
g, 2*5 mmol) stirring in dichloromethane (20 mL) at room 
5 temperature was added trif luoroacetic acid (5 mL) . After 
stirring for 1 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
10 sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, 

dichlorome thane/me thanol) to give the free base. This 
compound was dissolved in minimal ethyl acetate and 
excess ether saturated with hydrochloric acid was added. 
15 Concentration and drying netted 0.53 g of the 

hydrochloride salt as a white solid. ESHS: (M+D* 533.2, 
534.3. *H NMR was consistent with product. 
Anal. Calcd. for CaoHj^eCVSHCl: C, 59.99; H, 5.37; N, 
18.66. Found: C, 59.79; H, 5.34; N, 18.51. 
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Pr«paratlon 376 
P" 




To 3-aminobenzyl alcohol ( 3.00 g, 24.4 mmol) in 
dichloromethane(55 xnL) was added triethylamine (17 mL, 
5 122 mmol) and 4-dimethylaminopyridine (cat. 50 mg) and 
the mixture cooled to 0°C under a nitrogen atmosphere. 
Then methanesulfonyl chloride (9.4 mL, 122 mmol) was added 
dropwise via syringe and the resulting mixture stirred 
for 

10 2 h while warming to ambient temperature. The mixture 
was concentrated in vacuo and the residue taken up in 
diznethylformamide (100 mL)and solid potassium carbonate 
(20 g, 146 mmol) added along with 4 -nitro- imidazole (2.75 
g, 24.3 mmol). This mixture stirred at ambient 

15 temperature 

for 90 h after which the mixture was concentrated and the 
residue taken up in water and the product extracted with 
ethyl acetate. The combined extracts were washed with 
water and dried over sodium sulfate. Concentration left 

20 a semi-solid which was tritruated in chloroform and 
filtered to yield the desired bis-sulfonamide (3.5 g, 
38%)as a white solid. ESMS: (M+l)* 375.2. X H NMR (300 
MHz, DMSO-de) 6 8.51 (d, J = 1.13 Hz, 1H) , 8.02 (d, J = 
1.13 Hz, 1H), 7.65-7.45 (m, 4H) , 5.36 (s, 2H) 3.54 (s, 

25 6H) . 
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Preparation 377 




To a solution of Preparation 376 (0.75 g, 2.0 ranol) in 
ethanol (3 mL)and tetrahydrofuran (3 uL) was added sodium 
5 hydroxide (10 mL of 2 N aqueous solution) and the mixture 
stirred at ambient temperature until hydrolysis was 
complete. The aqueous mixture was acidified to pH 3.5 
with aqueous hydrochloric acid and the organics extracted 
with ethyl acetate. Concentration left a residue which 
10 was 

purified by flash chromatography (silica gel , chloroform/ 
methanol) which afforded 0.41 g (69 %) of pure product as 
a yellow solid. ESMS: (M+l)* 297.4; X H NMR (300 MHz, 
ENSO-ds) 5 9.81 (s, 1H) , 8.47 (d, J = 1.51 Hz, 1H) , 7.98 
15 (d, J = 1.51 Hz, 1H), 7.40-7.30(m, 1H) , 7.20-7.00 (m, 
3H), 5.31 (s, 2H), 3.00 (s, 3H) . Anal. Calcd. for 
CuH u N 4 04S: 

C, 44.59; H. 4.08; N, 18.91. Pound: C, 44.12; H, 4.28; 
N, 18.90. 

20 

Preparation 378 
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The product: f Preparati n 377 (0.55 g, 1.86 mmol) was 
added to a mixture of 10% palladium/ carbon (0.40 g) and 
palladium/black (0.15 g) in tetrahydrofuran (50 mL) and 
the mixture shaken under hydrogen (40 psi) in a Parr 
5 apparatus. After the reduction was complete, the 
reaction mixture was filtered through celite and the 
filtrate immediately combined with 1,3- 
dicyclohexylcarbodiimide (0.384 g, 

1.B6 mmol), 1-hydroxybenzotriazole mono-hydrate (0.251 g, 
10 1.86 mmol) f the product of Preparation lj, (0.70 g, 
1.85 mmol), and additional tetrahydrofuran (30 mL) . 
After stirring overnight at ambient temperature, the 
mixture was concentrated and the resulting residue 
slurried in ethyl acetate and filtered. The filtrate was 
15 concentrated and 

the residue purified by flash chromatography (silica gel, 
chloroform/methanol) which provided 0.66 g (57 %) of the 
desired product as a white solid. ESKS: (M+l)* 627.4, 
628.5. *H NMR was consistent with product. 

20 

Example 211 




To a solution of the compound from Preparation 379(0.60 
g, 0.96 mmol) stirring in dichloromethane (25 mL) at room 
25 temperature was added trifluoroacetic acid (5 mL) . After 
stirring for 2 h, the reacti n mixture was concentrat d 
and the residue treated with excess aqueous sodium 
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bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 
flash 

5 chromatography (silica gel, chlorof orm/methanol ) to give 
0.25 g of the desired pure product as a white solid. 
ESMS: (M+l) + 527.2, 528.3. X H NMR was consistent with 
product . 

Anal. Calcd. for Ca^N^S: C, 59.30; H, 6.51; N, 15.96. 
10 Found: C, 59.13; H, 6.65; N, 15.66. 



Preparation 380 




The product of Preparation 377 (0.60 g, 2.03 mmol) was 
15 added to a mixture of 10% palladium/carbon (0.50 g) and 
palladium/black (0.10 g) in tetrahydrofuran (40 mL) and 
the mixture shaken under hydrogen (39 psi) in a Parr 
apparatus . After the reduction was complete, the 
reaction mixture was filtered through celite the 
20 filtrate immediately combined with 1,3- 
dicyclohexylcarbodiimide (0.418 g, 

2 . 03 mmol ) , 1-hydroxybenzotriazole mono-hydrate ( 0 . 274 g, 
2.03 mmol), the product of Preparation Id, (0.77 g, 
2.03 mmol), and additional tetrahydrofuran (40 mL) . 
25 After stirring overnight at ambient temperature, the 
mixtur was concentrated and the resulting residue 
slurried in thyl acetate and filtered. The filtrate was 
concentrated and the r sidu purified by flash 
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chromatography (silica gel, chlorof rm/methanol) which 
provided 0.28 g (22 %) of the desired product as a light 
tan solid. *H NMR was consistent with product. 

5 fcraple 212 




To a solution of the compound from Preparation 380 (0.28 
g, 0.44 mmol) stirring in dichloromethane (10 xnL) at room 
temperature was added trifluoroacetic acid (2.5 mL) . 

10 After stirring for 2.5 h, the reaction mixture was 

concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 

15 flash 

chromatography (silica gel, chlorof orm/methanol) to give 
45 mg of the desired product as an off white solid. 
ESMS: (M+l)* 529.2. l H NMR was consistent with product. 
Anal. Calcd. for Casf^NcOsS . 2H 2 0 : C, 53.18; H, 6.43; 
20 N, 14.88. Found: C, 53.40; H, 6.30; N, 13.53. 
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Preparation 381 



OH 




To a solution of 3-isochromanone (3.00 g, 20.0 mmol) in 
ethanol (40 mL) was added dune thy 1 amine (40 % aqueous « 
5 3.0 mL # 24 mmol) and the mixture stirred for 72 hours at 
ambient temperature . The mixture was then concentrated 
and the residue purified by flash chromatography (silica 
gel, chloroform/methanol) to yield 3.16 g (81 %) of the 
desired product as an oil. ESMS: (M+l)* 194.3. *H NMR 
10 (EMSO-ds) 8 7.40-7.34 (m, 1H) , 7.25-7.13 (m, 2H) , 7.09- 
7.03 (m, 2H), 5.04 (t, J = 5.3 Hz, 1H) , 4.44 (d, J = 5.3 
Hz, 2H), 3.72 (s, 2H), 3.02 (s, 3H) , 2.85 (s, 3H) . 

Preparation 382 




15 ' 

To the compound from Preparation 381 (2.00 g, 10.4 mmol) 

was dissolved in dichl or ome thane (40 xnL) followed by the 

addition of triethylamine (1.74 mL, 12.5 mmol). Then 

methane sulf onylchloride (0.96 mL, 12.5 mm 1) was added 

20 dropwise via syring and th resulting mixture stirred 
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for 2.5 h at ambient temp rature. The mixture was then 
concentrated and the residue combined with potassium 
carbonate (2.85 g, 20.6 mmol) and 4 -nitro imidazole (1.17 
g, 10.4 mmol) in dimethyl formamide (50 mL) and this 
5 mixture stirred overnight at ambient temperature. The 
mixture was concentrated and combined with water followed 
by extraction with ethyl acetate. Concentration of the 
combined extracts left crude product which was purified 
by flash chromatography (silica gel, chlorof orm/methanol) 

10 to give 0.B8 g of the desired product as a light solid. 
ESMS: (M+l) + 289.1. X H NMR (300 MHz. DMSO-de) 5 8.32 
(s, 1H), 7.88 (s, 1H), 7.30-7.05 (m, 4H) , 5.27 (s, 2H) , 
3.85 (s, 2H), 3.06 (s, 3H) , 2.82 (s, 3H) . Anal. Calcd. 
for CUH16N4O3 -O.OSCHCla: C, 57.35; H, 5.50; N, 19.04. 

15 Found: 

C, 57.10; H, 5.53; N, 18.80. 



20 The product of Preparation 382 (0.75 g, 2.6 mmol) was 
added to a mixture of 10% palladium/ carbon (0.60 g) and 
palladium/black (0.15 g) in tetrahydrofuran (40 mL) and 
the mixture shaken under hydrogen (37 psi) in a Parr 
apparatus . 



Preparation 383 




SUBSTITUTE SHEET (RULE 28) 



WO 0*10565 FCT/US9W0M23 



-511- 



After the reduction was couplet , the reaction mixture 
was filtered through celite and the filtrate immediately 
combined with 1, 3-dicyclohexylcarbodiimide (0.537 g, 2.6 
mmol), 1-hydroxybenzotriazole mono-hydrate (0.351 g, 2.6 
5 mmol), and the product of Preparation lj, (0.983 g, 2.6 
mmol) . After stirring overnight at ambient temperature, 
the mixture was concentrated and the resulting residue 
slurried in ethyl acetate and filtered. The filtrate was 
concentrated and the residue purified by flash 
10 chromatography (silica gel, chloroform/methanol) which 
provided 0.87 g (84 %) of product as a tan foam. 
ESMS: (M+D* 619.7, 620.8. *H NMR was consistent with 
product . 

Example 213 




To a solution of the compound from Preparation 383 (0.80 
g, 1.3 mmol) stirring in dichlorome thane (15 mL) at roam 
temperature was added trif luoroacetic acid (3 mL) . After 
stirring for l b, the reaction mixture was concentrated 

20 and the residue treated with excess aqueous sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, 

25 dichl romethane /methanol) to give 0.14 g f the desired 
product as a white s lid. 
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ESMS: (M+l)* 519-3, 520.4. X H NMR was consistent with 
product. Anal. Calcd. for Cj^sNeCVO .2CHC1} : c, 65.48; 
H, 7.23; N, 15.69. Found; C, 65.06? H, 7.29; N f 15.62. 

5 Preparation 384 




To a solution of 5-f louro-2-methylbenzoic acid (9.00 g, 
58.4 mmol) in methanol (200 mL) was added tosic acid 
mono-hydrate (cat. 0.50 g) and the mixture heated 
10 overnight at reflux. The mixture was then concentrated 
and the residue purified by flash chromatography (silica 
gel, chloroform/ methanol) to yield 5.80 g of the desired 
ester as an oil. 

ESMS: (M+l)* 167.9; X H NMR (300 MHz, EMSO-de) 5 7.56 
15 (dd, 

J = 9.4 and 2.6 Hz, 1H) , 7.40-7.33 (m, 2H) , 3.83 (s, 3H) , 
2.48 (s, 3H). 

Preparation 385 



P" 




The product from Preparation. 384 (5.30 g, 31.5 mmol) was 
dissolved in carbontetrachloride (75 mL) and N- 
bromosuccin- 
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imide (5.60 g, 31.5 mmol) and 2, 2 ' -azabisisobuytr nitrile 
(cat. 70 nig) were added. This mixture was heated at 
reflux for 4 h after which the mixture was cooled and 
filtered. The filtrate was concentrated and added 
5 together with potassium carbonate (5.00 g, 36.2 mmol) and 
4-nitroimidazole (3.56 g, 31.5 mmol) in dimethyl formamide 
(50 mL) . After stirring for overnight at ambient 
temperature, the mixture was concentrated, water added, 
and extracted with ethyl acetate. The combined extracts 
10 were concentrated and the resulting residue purified by 
flash chromatography (chloroform/methanol) to give 6.25 g 
of product as a 

white solid. ESMS: (M+l)* 280.1. *H NMR (300 MHz, DMSO- 
de) 5 8.36 <d, J = 1.51 Hz, 1H) , 7.90 (d, J = 1.51 Hz, 
15 1H), 7.73 (dd, J = 9.42 and 2.64 Hz, 1H) , 7.57-7.45 (m, 

1H), 7.35-7.25 (m, 1H) , 5.60 (s, 2H) , 3.87 (s, 3H) . Anal. 
Calcd. for CuHioR|0«F: C, 51.62; H, 3.61; N # 15.05. 
Found: C, 52.19; H, 3.75; N, 14.87. 

20 Preparation 386 




To a solution of Preparation 385 (3.25 g, 11.6 mmol) in 
ethanol (5 mL) and tetrahydrofuran (5 mL) was added 
sodium hydroxide (25 mL of 2 N aqueous solution) and the 
25 mixture stirred at ambient temperature until hydrolysis 
was complete . The aqueous mixtur was acidified to pH 
2.5 
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with aqueous hydrochloric acid and the organics extracted 
with ethyl acetate. Concentration left the crude acid as 
a solid. The acid (2.30 g, 8.7 znmol) was combined with 
1, 3-dicyclo-hexylcarbodiimide (1.79 g, 8.7 ramol) , 
5 1-hydroxybenzotriazole mono-hydrate (1.17 g, 8.7 mmol), 
and dimethylamine (40 % aqueous, 2.00 mL, 40.0 mmol) in 
tetrahydrofuran (60 mL) and the mixture stirred overnight 
at ambient temperature . The mixture was concentrated and 
the resulting residue slurried in ethyl acetate and 
10 filtered. The filtrate was concentrated and the residue 
purified by flash chromatography (silica gel, 
chloroform/methanol) which provided for recovery of the 
desired amide, 1.85 g. 

ESMS: (M+D+ 293.1. X H NMR (300 MHz, DMSO-cfc) 6 8.32 (d, 
15 J = 1.51 Hz, 1H), 7.84 (d, J = 1.51 Hz, 1H) , 7.55-7.45 
(m, 1H), 7.35-7.20 <m, 2H) , 5.21 (s, 2H) , 2.96 (s, 3H) , 
2.65 (3, 3H). 



Preparation 386A 



20 




The product of Preparation 386 (0.60 g, 2.0 mmol) was 
added to a mixture of 10% palladium/ carbon (0.50 g) and 
palladium/black (0.10 g) in tetrahydrofuran (100 mL) and 
the mixture shaken under hydrogen (38 psi) in a Parr 
25 apparatus. After the reduction was complet , the 

reaction mixture was filtered through c lite and the 
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filtrate immediately combined with 1,3- 
dicyc 1 ohexy 1 c arbodi imide (0.422 g, 2.0 mmol) , 1- 
hydroxybenzotriazole mono-hydrate (0.277 g, 2.0 mmol), 
and the product of Preparation lj, (0.775 g, 2.0 mmol) . 
5 After stirring 72 h at ambient temperature, the mixture 
was concentrated and the resulting residue slurried in 
ethyl acetate and filtered. The filtrate was 
concentrated and the residue purified by flash 
chromatography (silica gel, chloroform/ methanol) which 
10 provided 0.78 g (62 %) of product. ESMS: (M+l)+ 623.5. 
*H MMR was consistent with product. 



Example 214 




15 To a solution of the compound from Preparation 386A (0.65 
g, 1.0 mmol) stirring in dichloromethane (20 mL) at room 
temperature was added trifluoroacetic acid (4 mL) . After 
stirring for 2 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 

20 bicarbonate. The mixture was extracted with ethyl 

acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, 

dichloromethane /methanol) to give 0.05 g of the desired 
25 product. ESMS: (M+l) + 523.4, 524.5. *H MMR was 
c nsistent with product. Anal. Calcd. 
f r CasHasNsOjF.O^CHCls: C, 63.86; H, 6.70; N, 15.93. 
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Found: C, 64.28; H, 6.96; N, 15.54. 

Preparation 387 




5 Potassium carbonate (6.90 g, 50 mmol) was combined with 
4-nitroimidazole (5.65 g, 50 mmol) and 2-cyanobenzyl 
bromide (9.80g, 50 mmol) in dimethylformamide (100 ml>) 
and the mixture stirred overnight at ambient temperature. 
The mixture was then concentrated and the residue taken 

10 up in water and extracted with ethyl acetate. The 

combined extracts were dried over sodium sulfate and 
concentrated leaving a tan solid which was purified by 
flash chromatography (silica gel, chloroform/methanol) to 
give 9.76 g (85 %) of product. ESMS: (M+lT 229.3. X H 

15 NMR 

(300 MHz, DMSO-ds) 5 8.42 (d, J = 1.51 Hz, 1H) , 7.95 (d, 
J = 1.51 Hz, 1H), 7.92 (dd, J s 7.91 Hz, 1.13 Hz, 1H) , 
7.77-7.69 (m,, 1H) , 7.60-7.52 (m, 1H) , 7.31 (d, J = 
7.91 Hz, 1H), 5.57 (s, 2H) . Anal. Calcd. for C11H9N4O3 : 
20 C. 57.89; H, 3.53; N, 24.55. Found: C, 57.65; H. 3.53; 
N, 24.33. 
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Preparation 388 




The compound of Preparation 387 (2.50 g, 11 nnnol) was 
dissolved in tetrahydrofuran (40 mL) and borane added 
5 (1.0 M in t e t rahydr o f ur an , 15 mL, 15 xnmol) and the 

mixture stirred overnight at ambient temperature. The 
reaction was then quenched by the slow addition of 
methanol. After hydrogen evolution had ceased, the 
mixture was concentrated and the residue purified by 
10 flash chromatography (silica gel, chlorofotm/methanol) . 
Recovered 0.61 g (17%) of the desired amine as a light 
oil. 

ESMS: (M+l)* 233.1. X H KMR (300 MHz, EMSO-cfe) 8 8.42 
<d, J = 1.13 Hz, 1H), 7.96 (d, J - 1.13 Hz, 1H) , 7.43 (d, 
15 J = 7.16 Hz, 1H), 7.38-7.15 (m, , 2H) , 7.09 (d, J = 7.16 
Hz, 1H), 5.42 (s, 2H), 3.81 (s,2H), 3.30 (bs, 2H) . 



Preparation 389 




20 The amine from Preparati n 388 (0.90 g, 3.88 mmol) was 
diss lved in tetrahydr fur an (40 mL) and methyl 
isocyanate 
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CO. 50 mL, 8.5 mmol) was added dropwise via syringe and 
the mixture stirred overnight at ambient temperature. 
The resulting precipitate was filtered and dried which 
netted 0.89 g, (79%) of the desired urea.ESMS: (M+l)* 
5 290.2. X H NMR (300 MHz, DMSO-dfe) 8 8.35 

(d, J = 1.51 Hz, 1H), 7.92 (d, J = 1.51 Hz, 1H) , 7.37- 
7.20 (m, , 3H), 7.12 (d, J = 7.54 Hz, 1H) , 6.45-6.35 (m, 
1H), 

5.90-5.78 (m, 1H) , 5.39 (s, 2H) , 4.28 (d f J = 6.03 Hz, 
10 2H) , 

2.56 (d, J = 4.90 Hz, 3H) . Anal. Calcd. for C13H15N5O3: 
C, 53.97; H, 5.23; N, 24.21. Found: C, 53.71; H, 5.14; 
N, 24.10. 

15 Preparation 390 




The product of Preparation 389 (0.50 g, 1.73 mmol) was 
added to a mixture of 10% palladium/ carbon (0.40 g) and 
palladium/black (0.10 g) in tetrahydrofuran (80 mL) and 

20 the mixture shaken under hydrogen (39 psi) in a Parr 

apparatus. After 6 h, the reaction mixture was filtered 
through celite to remove catalyst and undissolved 
starting material (0.15 g, poor solubility). The 
filtrate was immediately combined with 1,3- 

25 dicyclohexylcarbodiimid (0.356 g, 1.73 mmol), 
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1-faydroxybenz triazole mono-hydrate (0.233 g, 1.73 mmol}, 
and the product of Preparation Id, (0.657 g, 1.73 mmol) . 
After stirring for 72 h at ambient temperature, the 
mixture was concentrated and the resulting residue 
5 slurried in ethyl acetate and filtered. The filtrate was 
concentrated and the residue purified by flash 
chromatography (silica gel, chloroform/ methanol) which 
provided 0.25 g of product. 

ESMS: (M+D* 622.5. 1 H NMR was consistent with product. 

10 

temple 215 




To a solution of the compound from Preparation 390 (0.24 
g, 0.34 mmol) stirring in dichloromethane (10 mL) at room 

15 temperature was added trifluoroacetic acid (1.5 mL). 
After stirring for 2 h, the reaction mixture was 
concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl 
acetate. The extracts were concentrated and the residue 

20 purified by flash chromatography (silica gel, 
chloroform/me thanol ) to give 

0.065 g of product as a white solid. ESMS: (M+l) + 522.3, 
523.5. *H NMR was consistent with product. 
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Preparation 391 




To a solution of 2-aminobenzylamine, 3 .0 g (24.6 mmol) in 
50 xnL of methanol and 15 xnL of water at 0°C was added 2.1 
5 g of sodium bicarbonate. The resulting slurry was 
stirred for 10 min. then 3.9 g of the product of 
Preparation 306 was added. The reaction mixture was 
stirred overnight while slowly warming to ambient 
temperature and was then concentrated to dryness. The 

10 resulting residue was absorbed onto a silica pad and was 
chromatographed using 80% ethyl acetate/hexanes as eluant 
to yield 2.66 g (50%) of the desired product as an orange 
solid. *H-NMR is consistent with structure; MS (ion 
spray) 219.2 (M+l); Anal. Calc'd for C 1& H 10 N 4 O 2 : C, 55.04; 

15 H, 4.62; N, 25.67. Found: C, 55.31; H, 4.72; N, 25.76. 
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Preparation 392 




To a solution of the product of Prepaxation 391, 2.5 g 
(11.5 mmol) and triethylamine, 4 mL (28.8 inmol) in 200 mL 
5 of dichloromethane at 0°C was added 2.25 mL (28.8 mmol) of 
methanesulfonyl chloride. The resulting slurry was 
stirred overnight, slowly warming to ambient temperature 
and was then concentrated to dryness. The residue was 
slurried in water and filtered, then slurried in 
10 chloroform, filtered and dried under vacuum to yield 3.1 
g (72%) of the desired product as a white solid* 1 H-NMR 
is consistent with structure; MS (ion spray) 375.2 (M+l) ; 
Anal. Calc'd for C 12 H 14 N40 6 S 2 : C, 38.50; H, 3.77; N, 14.96. 
Found: C, 38.45; H, 3.66; N, 14.74. 



15 



Preparation 393 




SUBSTITUTE SHEET (RULE 26) 



WO 00/10565 



PCT/US99/Q3525 



-522- 

To a slurry of the prodcut £ Preparation 392, 1.7 g (4.6 
imaol) in 60 mL of absolute ethanol and 60 mL of 
tetrahydrofuran was added 23 mL (23 mmol) of IN sodium 
hydroxide. The resulting solution was stirred 90 min 
5 then was concentrated to dryness. The residue was 

partitioned between ethyl acetate and water and acidified 
to pH = 3 with IN HC1. The mixture was extracted with 
ethyl acetate. The combined organics were washed with 
brine, dried over sodium sulfate, filtered and 
10 concentrated to dryness. The residue was chromatographed 
on silica gel using a gradient of 3-10% 

methanol/chloroform as eluant to yield 0.7 g (51%) of the 
desired product as a yellow solid. X H-NMR is consistent 
with structure; MS (ion spray) 297.4 (M+l) ; Anal. Calc'd 
15 for CUH12N4O4S: C, 44.59; H, 4.08; N, 18.91. Found: C, 
44.38; H, 4.23; N, 18.65. 



Preparation 394 




20 A solution of the product of Preparation 393, 0.59 g (2.0 
mmol) in 40 mL of tetrahydrofuran was added to a slurry 
of 10% palladium on carbon (1.0 g) in 40 mL of 
tetrahydrofuran . The mixture was hydrogenated at 40 psi 
for 40 min, then filtered through celite. To this 

25 solution was added 0.76 g (2.0 mmol) of the product of 
Preparation Id, 0.3 g (2.2 mmol) of 1- 
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hydroxybenzotriazol and 0*46 g (2.2 mmol) of 
dicylobexylcarbodiimlde. The reaction mixture was 
stirred overnight at ambient temperature and was then 
concentrated to dryness. The residue was partitioned 
5 between ethyl acetate and water and was then extracted 
with ethyl acetate. The combined organics were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated to dryness. The residue was chromatographed 
on silica gel using a gradient of 3-10% 
10 methanol/chloroform to yield 0.45 g (36%) of the desired 
product as a tan foam. *H-NMR is consistent with 
structure; MS (ion spray) 629.3 (M+l) . 



Ttywmple 216 




2HCI 



To a solution of the product of Preparation 394, 0.35 g 
(0.56 mmol) in 12 mL of di chl or ome thane was added 4 mL of 
trifluoroacetic acid. The resulting mixture was stirred 
for 1 h, then was concentrated to dryness. The residue 

20 was partitioned between ethyl acetate and saturated 
sodium bicarbonate and was then extracted with ethyl 
acetate. The combined organics were washed with brine, 
dried over sodium sulfate, filtered and concentrated to 
dryness. To a solution of the residue in chlor f rm was 

25 added HCl^saturat d ther. The slurry was concentrated 
to dryness to yield 0.34 g (100%) of the desired product 
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as a tan solid. X H-NMR is consist nt with structure; MS 
(ion spray) 529.2 (M+l); Anal. Calc'd for 
C 2 5H32N605S'2.3HC1: C, 49.03; H, 5.64; N, 13.72. Found: C, 
48.94; H, 5.62; N, 13.39. 

5 

Preparation 395 




To a solution of 4 -nitro imidazole (12.76g, 112.8 znmol) in 
anhydrous dimethyl formamide (350 mL) was added sodium 

10 hydride (4.96 g, 124.1 znmol. 60% in mineral oil), 

followed by ethyl bromoacetate dropwise over a period of 
five minutes, and the reaction was stirred at room 
temperature overnight. The solution was concentrated 
and the residue was dissolved in a solution of 20% 

15 isopropanol in chloroform, washed with IN HCl, dried over 
magnesium sulfate, and concentrated to give 35.0 g crude 
product as an orange solid. These solids were treated 
with anhydrous diethyl ether (100 mL) , sonicated, heated 
on a steam bath, and cooled in a 0°C refrigerator 

20 overnight. The mixture was filtered and the solids 

washed with ice cold diethyl ether, then dried to give 
16.56 g of the title compound as a white solid, 74% 
yield: X H NMR (d 6 -DMSO, 5): 1.19 (t, J = 6.1 Hz, 3H) , 4.15 
<q, J = 6.1 Hz, 2H), 5.02 (s, 2H) , 7.80 (s, 1H) , 8.32 (s, 

25 1H); MS (ion spray) 200 (M* +1). 
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Preparation 396 




To a mixture of 4.0 g 10% palladium on carbon in 100 xnL 
tetrahydrofuran was added the product of Preparation 395 
5 (9.96 g, 50.0 mmol) . The mixture was subjected to 60 psi 
hydrogen on a Parr apparatus for 2 h, then filtered 
through celite to remove the catalyst. The filtrate was 
concentrated and the resulting oil was dissolved in 
anhydrous dime thy If ormami de (10 mL) . This solution was 

10 added to a solution of the product of Preparation Id from 
Examples Part 2A (20.92 g f 55.0 mmol) and 1- 
hydroxybenzotriazole (8.42, 55.0 mmol) in anhydrous 
dime thy 1 f ormamide (150 mL) which had been cooled to -13 °C 
in an ice/acetone bath. Dicyclohexyl carbodi imide (11.35 

15 g, 55.0 mmol) was then added, and the stirred solution 
was allowed to warm to room temperature overnight. The 
solvent was removed, ethyl acetate was added, and the 
insoluble dicyclohexyl urea was removed by filtration. 
The filtrate was washed with IN HC1, saturated aqueous 

20 sodium bicarbonate solution, brine, dried over magnesium 
sulfate , and concentrated . Purification by flash 
chromotography on silica gel (eluting with 5% 
methanol /dichlorome thane) gave 5.39 g of the title 
compound as a tan solid, 31% yield: X H NMR (d 6 -DMSO, 8): 

25 1.17 (t, J = 6.1 Hz, 3H), 1.25 (m, 15H) , 3.55 <q, J = 3.7 
Hz, 1H), 3.65 (m, 1H) , 4.08 (q, J « 3.7 Hz, 2H) , 4.40 (s, 
2H), 4.56 (brs, 1H) , 4.84 (s, 2H) , 7.15 (s, 1H) , 7.22 (m, 
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10 



15 



6H), 7.38 (8. 1H). 7.42 (m, 1H) , 10.10 (brs, 1H) : MS (ion 
spray) 532 (M* +1) . 



To a solution of the product of Preparation 396 (7.17 g. 
13.49 xnmol) in dioxane (100 mL) was added a solution of 
lithium hydroxide (623 mg, 14.84 mmol) in water (50 mL) . 
After lh, more lithium hydroxide (60 mg, 1.42 mmol) was 
added. After 30 min, the reaction was quenched with IN 
HC1 and concentrated. The resulting oil was dissolved in 
a 20% isopropanol/chloroform solution, washed with IN 
KC1, water, dried over magnesium sulfate, and 



concentrated to give 6.12 g of the title compound as a 
golden yellow solid, 90% yield: X H NMR (d'-DMSO, 5): 1.32 
(si. 15H), 3.62 (m, 1H) , 3.73 (m, 1H) , 4.48 (s, 2H) , 4.62 
(brs, 1H), 4.85 (s, 2H) , 7.19 (s, 1H) , 7.30 (m, 6H) , 7.51 
(m, 1H), 7.59 (s, 1H) , 10.24 (brs, 1H) : MS (ion spray) 
504 (M* +1). 



Preparation 396A 




Preparation 397 
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To a solution of L-proline (5.38 g, 25.0 znmol) in 
anhydrous tetrahydrofuran (75 mL) was added carbonyl 
diimidazole (4.05 g 25.0 inmol) , and the solution stirred 
at room temperature. After 30 minutes, benzylamine (2.73 
5 xnL, 25.0 xnmol) was added dropwise, and the reaction 

stirred at room temperature overnight. The solvent was 
removed and the residue dissolved dichloromethane, washed 
with IN HCl , saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 

10 concentrated to give 6.29 g of a white solid. This 

solid dissolved in diethyl ether saturated with dry HCl< g) 
(35 mL, ~3N in HCl) and stirred vigorously at room 
temperature for 2 h. The volatiles were removed and the 
residue dissolved in 20% isopropanol/chlorof orm, washed 

15 with saturated aqueous sodium bicarbonate solution, dried 
over magnesium sulfate, and concentrated to give 2.7 g 
of the title compound as a yellow oil, 64% yield: *H NMR 
{d 6 -IMSO, 5): 1.55 (m, 1H) , 1.62 (m, 1H) , 1.90 <m, 1H) , 
2.75 (m, 2H), 3.00 (brs, 1H) f 3.23 (brs, 1H) , 3.48 <m, 

20 1H), 4.20 (d, J= 5.4 Hz, 2H) , 7.17 (m, 3H) , 7.22 (t, J- 
5.0 Hz, 2H), 8.34 (s, 1H) ; MS (ion spray) 205 (K* +1) . 



Preparation 398 




25 To a 0°C solution of the product of Pr paration 396A 

(1.01 g, 2.0 mmol) in anhydrous tetrahydr furan (10 mL) 
was added the product of Preparati n 397 (409 mg, 2.0 
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mmol), 1-hydr xybenzotriazole (322 mg, 2.1 mmol) , and 
dicyclohexyl carbodiimide (433 mg, 2.1 mmol). The 
stirred reaction was allowed to warm to room temperature 
overnight. The insoluble dicyclohexyl urea was removed 
5 by filtration, and the filtrate was concentrated. The 
resulting foam was dissolved in ethyl acetate, washed 
with IN HC1, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
concentrated. Purification by flash chromotography on 

10 silica gel (eluting with 4-7% methanol / dichl or ome thane) 
gave 636 mg of the title compound as a faintly yellow 
solid, 46% yield: X H. NMR (d 6 -DMSO, 8): 1.32 (m, 15H) , 1.93 
(m, 4H), 2.07 (m, 1H) , 3.50 (m, 1H) , 3.64 (m, 1H) , 3.72 
(m, 1H), 4.28 (d, J = 6.3 Hz, 2H) , 4.34 (m, 2H) , 4.47 (s, 

15 2H), 4.63 (brs, 1H> , 4.93 (s, 2H> , 7.21 (d, J = 12.5 Hz, 
2H), 7.30 (m, 10H) , 7.45 (s, 1H) , 8.38 (m, 1H) , 10.16 
(brs, 1H): MS (ion spray) 690 (M* +1) . Anal. (C36H47N7O7) : 
H,N?C: calcd 62.68, found 62.13. 

20 Example 217 



To a solution of the product of Preparation 398 (627 mg, 
0.91 mmol) was added acetic acid saturated with HCl (fl) (20 
mL, -3N in HCl) and the solution stirred vigorously at 
25 room temperature for 2h. The solution was concentrated , 
toluene was added and the mixture concentrated to assist 




O 



O 



a 
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in removal of acetic acid. Th resulting whit solid was 
treated with diethyl ether, sonicated, and 700 mg yellow 
solid was isolated by filtration. The solid was dried 
overnight to give 626 mg of the title compound as a 
5 yellow powder, 100% yield: a H NMR (d 6 -DMSO, 5): consistent 
with structure; MS (ion spray) 590 (M* +1 of free base); 
Anal. {C31H44N7O7CD : C,H; N: calcd. 14.81, found 13.83. 



Preparation 399 




To a solution of L-proline (5.38 g, 25.0 mmol) in 
anhydrous tetrahydrofuran (75 mL) was added car bony 1 
diimidazole (4.05 g 25.0 mmol), and the solution stirred 
at room temperature. After 30 min, aniline (2.28 mL, 

15 25.0 mmol) was added dropwise, and the reaction stirred 
at room temperature overnight. The solvent was removed 
and the residue dissolved in dichloromethane, washed with 
IN HC1 , saturated aqueous sodium bicarbonate solution, 
brine, dried over magnesium sulfate, and concentrated to 

20 give 6.30 g of a white solid. The solid was dissolved in 
dichloromethane (50 mL) and treated with trif luoroacetic 
acid (15 mL) . The solution was stirred vigorously at 
room temperature for lh. The volatiles were removed and 
the residue dissolved in dichloromethane , washed with 

25 saturated aqueous sodium bicarbonate solution, dried over 
magnesium sulfate, and concentrated to give 1.62 g of 
the title compound as a white solid, 39% yield: *H NMR 
(d 6 -EMSO, 8): consistent with structure; MS (ion spray) 191 
(M* +1) . 
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Preparation 400 




To a solution of the product of Preparation 396A (504 mg, 
1.00 mmol) in anhydrous tetrahydrofuran (20 mL) was added 
5 the product of Preparation 399 (173mg, 0.91 mmol), PyBOPft 
(473mg, 0.91 mmol), and diisopropylethyl amine (0.48 mL, 
2.73 mmol) . The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting residue was dissolved in ethyl acetate, washed 

10 with IN HC1, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
reconcentrated. Purification by flash chromotography on 
silica gel (eluting with 4-7% methanol /dichloromethane) 
gave 244 mg of the title compound as an orange solid, 40% 

15 yield: *H MMR (d 6 -DEMSO, 8): consistent with structure; 
MS(ion spray) 676 (M* +1); Anal. (C35H45N7O7) : C,H,N. 
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Bmg)l« 218 




N 



ci 




o 



To the product of Preparation 400 (234 mg, 0.35 mmol) was 
added acetic acid saturated with HCl (g , (10 mL, ~3N in 
5 HC1) and the solution stirred vigorously at room 
temperature for lh. The solution was concentrated, 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid* The residue was then treated 
with diethyl ether, sonicated, and 235 mg a light tan 
10 solid was isolated by filtration. The solid was dried 
to give 230 mg of the title compound, 100% yield: *H NMR 
(d'-DMSO, 8): consistent with structure; MS (ion spray) 576 
(IT +1 of free base); Anal. (C30H39N7O6CI2) : C,H; N: theory 
14.71, found 14.13. 



To a solution of L -pro line (5.38 g, 25.0 mmol) in 
anhydrous tetrahydrofuran (75 mL) was added carbonyl 
20 diimidaz le (4.05 g 25.0 mmol), and the solution stirred 
at roam temperature. After 30 minutes, phenethylamine 



15 



Preparation 401 
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(3.14 mL, 25.0 xnmol) was added dropwise, and the reaction 
stirred at room temperature overnight. The solvent was 
removed and the residue dissolved in dichloromethane , 
washed with IN HC1 , saturated aqueous sodium bicarbonate 
5 solution, brine, dried over magnesium sulfate, and 

concentrated to give 6.77 g of a white solid. The solid 
was dissolved in anhydrous dichloromethane (50 mL) and 
treated with trifluoroacetic acid (15 mL) . The solution 
was stirred vigorously at room temperature for Ih. The 

10 volatiles were removed and the residue dissolved in 
dichloromethane , washed with saturated aqueous sodium 
bicarbonate solution , dried over magnesium sulfate, and 
concentrated to give 1.08 g of the title compound as a 
white solid, 23% yield? *H NMR (d 6 -EMSO, S): consistent 

15 with structure; MS (ion spray) 219 (M* +1). 



To a solution of the product of Preparation 396A (504 mg, 
20 1.00 mmol) in anhydrous tetrahydrofuran (20 mL) was added 
the product of Preparation 401 (198 mg, 0.91 mmol), 
PyBOPQ (473 mg, 0.91 mrtol) , and diisopropylethyl amine 
(0.48 mL, 2.73 mmol). The reaction was stirred at room 
temperature overnight. Th solution was concentrated 
25 and the resulting orange residue was dissolved in ethyl 



Preparation 403 
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acetate, washed with IN HCl, saturated agu ous s diuxn 
bicarbonate solution, brine, dried over magnesium 
sulfate, and concentrated. Purification by flash 
chromotography on silica gel (eluting with 4-7% 
5 methanol/dichloromethane) gave 272 mg of the title 

compound as an light orange solid, 42% yield: X H NMR (d 6 - 
EMSO, 5): consistent with structure; MS (ion spray) 704 (M* 
+1); Anal. (C37H49N7O7) : C,H,N. 

10 Example 219 



To the product of Preparation 402 (262 mg # 0.37 mrnol) was 
added acetic acid saturated with HC1< 0) (15 mL, ~3N in 
HC1) and the solution stirred vigorously at room 

15 temperature for lh. The solution was concentrated, 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether to give 243 
mg of the desired compound, 94% yield: *H NMR (d 6 -DMS0, 8): 
consistent with structure; MS (ion spray) 603 (M* +1 of 

20 free base); Anal. IC^^iOfilz) : C,H,N. 
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Preparation 403 




To a solution of the product of Preparation 396A (504 mg, 
1.00 xnmol) in tetrahydrofuran (20 xxiL) was added S-alpha- 
5 methylbenzylamine (0.14 mL, 0.91 mmol) , PyBOFft <473mg, 
0.91 xnmol), and diisopropylethyl amine (0.48 mL, 2.73 
xnmol) . The reaction was stirred at room temperature 
overnight. The solution was concentrated the 
resulting orange residue was dissolved in 

10 dichlorome thane, washed with IN HCl , saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and concentrated. Purification by flash 
chromotography on silica gel (eluting with 5% 
methanol/ dichlorome thane) gave 232 mg of the title 

15 compound as a white solid, 42% yield: X H NMR (d 6 -DMSO, 5): 
consistent with structure; MS (ion spray) 607 (M* +1); 
Anal. (C32H429N6O6) : H,N; C: theory 63.35, found 62.64. 
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Example 220 




To the product of Preparation 403 (222 mg, 0.37 mmol) was 
added acetic acid saturated with HCl (flJ (15 mL, ~3N in 
5 HC1) and the solution stirred vigorously at room 
temperature for lh. The solution was concentrated, 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether and sonicated 
to give 218 mg of the title compound as a tan solid, 100% 
10 yield: l K NMR (d'-DMSO, 5): consistent with structure; 
MS (ion spray) 607 (M* +1 of free base); Anal. 
(Ca 7 H36N«0 4 Cl a ) : C,H,N. 



Preparation 404 




To a solution f the product of Preparation 396A (504 mg, 
1.00 mmol) in tetrahydrofuran (20 mL) was added S-alpha- 
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methylbenzylamine (0.14 xnL, 0.91 mmol) , PyBOPft 
(benzotriazol-l-yl-oxytripyrrolidin phosphonium 
hexaf luorophosphate) (473 mg, 0.91 mmol), and 
diisopropylethyl amine (0.48 mL,2.73 mmol). The reaction 
5 was stirred at room temperature overnight. The solution 
was concentrated and the resulting orange residue was 
dissolved in dichlororoethane, washed with IN RCl , 
saturated aqueous sodium bicarbonate solution, brine, 
dried over magnesium sulfate, and reconcentrated. 
10 Purification by flash chromotography on silica gel 

(eluting with 15% methanol/ 1 : 1 diethyl ether rhexane) gave 
168 mg of the title compound as a white solid, 30% yield: 
X H NMR (d 6 -DMSO, 5): consistent with structure; MS (ion 
spray) 607 (M* +1) . 

15 

Example 221 




To the product of Preparation 404 (164 mg, 0.237 mmol) 
was added acetic acid saturated with HCl (ff , (15 mL, -3N in 

20 HC1) and the mixture stirred vigorously at room 

te m p er ature for lh. The solution was concentrated , 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid . The residue was then treated 
with diethyl ether, sonicated, and 161mg of the title 

25 compound was isolated by filtration as a yellow solid, 
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100% yield: *H NMR (d 6 -EMSO, 5): consistent with structure; 
MS (ion spray) 507 (M* 4-1 of free base); Anal. 
(C27H36N6O4CI2) : C,H; N: theory 14,06, found 13.15. 

5 Preparation 405 




To a solution of the product of Preparation 396A (504 mg, 
1.00 xnmol) in t e t r ahydr o fur an (20 mL) was added 1,2,3,4- 
tetrahydroisoguinoline (0.13 mL, 0.91 mmol), PyBOPG (473 

10 mg, 0.91 mmol), and diisopropyletbyl amine (0.48 mL, 2.73 
mmol) • The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting orange residue was dissolved in 
dichloromethane, washed with IN HC1 , saturated aqueous 

15 sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcent rated. Purification by flash 
chromotography on silica gel (eluting with 5% 
methanol /dichloromethane) gave 560 mg of the title 
compound as a yellow solid, 99% yield: X H NMR (d'-EMSO, 8): 

20 consistent with structure; MS (ion spray) 619 (M* +1) . 
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Example 222 




To the product of Preparation 405 (583 mg, 0.94 mmol) was 
added acetic acid saturated with HC1 (0 , (15 nxL, ~3N in 
5 BCD and the mixture stirred vigorously at room 

temperature for lh. The solution was concentrated , 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid . The residue was then treated 
with diethyl ether, sonicated, and 573 mg of the title 
10 compound was isolated by filtration as a yellow solid, 

100% yield: *H NMR (d 6 -IBiSO, 6): consistent with structure; 
Ion spray MS (M* +1 of free base): 519; Anal. 
(C27H37N6O4CI3) : C,N; H: calcd 5.94, found 6.68. 

15 Preparation 406 
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To a solution of the pr duct of Preparation 396A (504 mg, 
1.00 mmol) in anhydrous tetrahydrofuran (20 mL) was added 
indoline (0.10 mL, 0.91 mmol), PyBOPG (473 mg, 0.91 
mmol), and diisopropylethyl amine (0.48 mL, 2.73 mmol). 
5 The reaction was stirred at roam temperature overnight. 
The solution was concentrated and the resulting orange 
residue was dissolved in dichlorome thane, washed with IN 
HC1 , saturated aqueous sodium bicarbonate solution, 
brine, dried over magnesium sulfate, and reconcentrated. 
10 Purification by flash cbramotography on silica gel 

(e luting with 4-7% methanol /dichlorome thane) gave 543mg 
of the title compound as a yellow solid, 99% yield: X H NMR 
(d € -QMSO, 5): consistent with structure; MS (ion spray) 605 
(M* +1) . 

15 

Example 223 




To the product of Preparation 406 (534 mg, 0.88 mmol) was 
added acetic acid saturated with HCl (g) (15 mL, ~3N in 

20 HC1) and the mixture stirred vigorously at room 

temperature for lh. The solution was concentrated , 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid . The residue was then treated 
with diethyl ether, sonicated, and 336 mg of th title 

25 compound was isolated by filtration as a yellow solid. 
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62% yi Id: l H NMR (d 6 -DMSO, 5): consistent with structure; 
MS (ion spray) 505 (M* +1 of free base); Anal. 
(C27H35N6O4CI3) : C.H,N. 



To a solution of D-proline (1.08 g, 5.0 mmol) in 
anhydrous tetrahydrofuran (20 mL) was added carbonyl 
diimidazole (0.81 g, 5.0 mmol), and the solution stirred 

10 at room temperature. After 30 min, benzylamine (0.55 mL, 
5.0 mmol) was added dropwise, and the reaction stirred at 
room temperature overnight. The solvent was removed and 
the residue dissolved in dichlorome thane , washed with IN 
MCI , saturated aqueous sodium bicarbonate solution, 

15 brine, dried over magnesium sulfate , and concentrated to 
give 1.31 g of a white solid. This solid was dissolved 
in dichlorome thane (20 mL) and treated with 
trifluoroacetic acid (5 mL) . The reaction was stirred 
vigorously at room temperature for lh. The mixture was 

20 concentrated and the residue dissolved in 20% 

isopropanol/ chloroform, washed with saturated aqueous 
sodium bicarbonate solution, dried over magnesium 
sulfate, and concentrated to give 600 mg of the title 
compound as a yellow oil, 59% yield: *H NMR (d € -DMSO, 6): 

25 consistent with structure; MS (ion spray) 205 (M* +1). 



Preparation 407 




O 
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Preparation 408 




To a solution of the product of Preparation 396A (504 mg, 
1.00 znmol) in tetrahydrofuran (20 mL) was added the 
5 product of Preparation 407 (186 mg, 0.91 xnmol) , PyBOPB 
(473mg, 0.91 mmol) , and diisopropylethyl amine (0.48 mL, 
2.73 xnmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting orange residue was dissolved in 20% 

10 isopropanol/chloroform, washed with IN HCl , saturated 
aqueous sodium bicarbonate solution, brine, dried over 
magnesium sulfate, and reconcentrated . Purification by 
flash chromotography on silica gel (eluting with 5-10% 
methanol /dichlorome thane) gave 454 mg of the title 

15 compound as a white solid, 72% yield: l H NMR (d'-DMSO, in- 
consistent with structure; MS (ion spray) 690 (M* +1) ; 
Anal. (C36H47N7O7) : ft,N;C: calcd 62.68, found 61.72. 

fctaaple 224 
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To the product of Preparation 408 (441 rag, 0.64 mmol) was 
added ac tic acid saturated with HCl (0 , (20 mL, ~3N in 
HC1) and the solution stirred vigorously at room 
temperature for 2h. The solution was concentrated, 
5 toluene was added and the mixture concentrated* The 

residue was then treated with diethyl ether, sonicated, 
and 459 rag of white solid was isolated by filtration. 
The solid was dried to give 431 mg of the title compound 
as a white powder, 96% yield: *H NMR (d 6 -DMSO, 6): 
10 consistent with structure; MS (ion spray) 590 (M* +1); 
Anal. (C3iH«N 7 0 5 Cl3) : C,H,N. 



15 To a solution of D-proline (1.08 g, 5.0 mmol) in 

anhydrous tetrahydrofuran (20 xnL) was added carbonyl 
di imidazole (0.81 g, 5.0 mmol), and the solution stirred 
at room temperature. After 30 minutes, aniline (0.46 mL, 
5.0 mmol) was added dropwise, and the reaction stirred at 

20 room temperature overnight. The solvent was removed and 
the residue dissolved in dichlorome thane, washed with IN 
HC1 , saturated aqueous sodium bicarbonate solution, 
brine, dried over magnesium sulfate, and concentrated to 
give 1.20 g of a white solid. This solid was dissolved 

25 in anhydrous dichlorome thane (10 mL) and treated with 

trifluoroacetic acid (10 mL) . The reaction was stirred 
vigorously at room temperature for Ih. The volatiles 
were removed and the residue dissolved in 20% 
isppropanol/chlor form, washed with saturated aqueous 

30 sodium bicarbonate solution , dried over magnesium 



Preparation 409 
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sulfate, and concentrated to give 281 mg of th titl 
compound as a white solid, 46% yield: X H NMR (d 6 -DMSO, 5): 
1.60 (p, J = 8.6 Hz, 2H), 1.73 (m, 1H) , 1.9B (m, 1H) , 
2.82 (t, J= 7.6 Hz, 2H), 3.30 (brs, 1H) , 3.63 (dd, J = 
5 7.6, 4.3 H2, 1H), 6.99 (t, J = 8.2 Hz, 1H) , 7.22 (t, J = 
8.2 Hz, 2H), 7.59 (d, J = 8.2 Hz, 1H) ; MS (ion spray) 191 
(M* +1) . 



Preparation 410 




To a solution of the product of Preparation 396A (619 mg, 
1.23 mmol) in dimethyl formami de (25 mL) was added the 
product of Preparation 409 (281 mg, 1.48 mmol) , PyBOP0 
(640 mg, 1.23 mmol), and diisopropylethyl amine (0.44 mL, 

15 2.50 mmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting residue was dissolved in dichlorome thane, 
washed with 0.1N HC1, saturated aqueous sodium 
bicarbonate solution, brine, dried over magnesium 

20 sulfate, and reconcentrated. Purification by flash 
chromotography on silica gel (eluting with 3-6% 
methanol /dichlorome thane) gave 265 mg of the title 
compound as a yellow solid, 32% yield: *H NMR (d 6 -DMSO, 6): 
consistent with structure. MS (ion spray) 676 (M* +1). 
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gxample 225 




To the product of Preparation 410 (262 mg, 0.39 mmol) was 
added acetic acid saturated with HClcgi (15 mL, ~3N in 
5 HCl) and the mixture stirred vigorously at room 

temperature for Ih. The solution was concentrated, 
toluene was added and the mixture. The residue was then 
treated with diethyl ether, sonicated, to provide 267 mg 
of the desired product by a tan solid which was dried to 
10 give 225 mg of the title compound, 87% yield: *H MMR (d 6 - 
DMSO, 5): consistent with structure; MS (ion spray) 576 (M* 
+1 of free base); Anal. {C30H41N7O6CI2) : C,H,N. 

Preparation 411 




15 To a solution of L-proline (1.08 g, 5.0 mmol) in 

anhydrous tetrahydrofuran (20 mL) was added carbonyl 
diimidazole (0.81 g, 5.0 mmol), and the solution stirred 
at room temperature. After 30 minutes, phenethylamine 
(0.63 mL, 5.0 mmol) was added dropwise, and the reaction 

20 stirred at room temperature overnight. The solvent was 
removed and the residue dissolved in dichloromethane, 
washed with IN HCl , saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
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concentrat d to give 1.39 g of a whit solid. This 
solid was dissolved in anhydrous dichlorome thane (10 xnL) 
and treated with trifluoroacetic acid (10 xnL) . The 
reaction was stirred vigorously at room temperature for 
5 lh. The vola tiles were removed and the residue 

dissolved in 20% isopropanol/chloroform, washed with 
saturated aqueous sodium bicarbonate solution/ dried over 
magnesium sulfate, and concentrated to give 386 mg of 
the title compound as a yellow oil, 35% yield: l H NMR (d 6 ~ 

10 DMSO, 5): consistent with structure; MS (ion spray) 219 (M* 
+1). 



Preparation 412 




To a solution of the product of Preparation 396A (360 mg, 
15 0.71 mmol) in dimethylfonnamide (25 mL) was added the 
product of Preparation 411 (156 mg, 0.71 mmol), PyB0P9 
(372 mg, 0.71 mmol), and diisopropylethyl amine (0.25 mL, 
1.42 mmol) . The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
20 resulting orange residue was dissolved in 

dichlorome thane , washed with 0.1N HC1, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcentrated. Purification by flash 
chromotography on silica gel (e luting with 4-8% 
25 methanol /dichl romethan ) gave 304 mg of th title 
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coxnpound as a light tan solid, 60% yield: *H NMR (d 6 -DMS0, 
8): consistent with structure; MS (ion spray) 704 (M* +1) . 

Xxanple 226 



5 To the product of Preparation 412 (262mg, 0.37 mmol) was 
added acetic acid saturated with HCl (g) (15 mL, -3N in 
HCl) and the mixture stirred vigorously at room 
temperature for lh. The solution was concentrated, 
toluene was added and the mixture concentrated. The 

10 residue was then treated with diethyl ether, sonicated, 
and' 281 xng of the title compound was isolated by 
filtration as a yellow solid, 92% yield: X H NMR (d 6 -0MS0, 
5): consistent with structure; MS (ion spray) 604 (M* +1 of 
free base); Anal. (C 3 aH44N70 5 Cl 3 ) : C,H; N: calcd 13.75, 

15 found 12.96. 



O 

To a solution of L-proline (5.38 g, 25.0 mmol) in 
20 anhydrous tetrahydrofuran (75 mL) was added carbonyl 

diimidazol (4.05 g, 25.0 mmol), and the solution stirred 




Preparation 413 
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at room tempera tur . After 30 min f p-methoxybenzylamine 
(3.26 mL, 25.0 mmol) was added dropwise, and the reaction 
stirred at room temperature overnight. The solvent was 
removed and the residue dissolved in dichlorome thane, 
5 washed with IN HCl , saturated sodium bicarbonate 

solution, dried over magnesium sulfate, and concentrated. 
The resulting solids were dissolved in anhydrous 
dichlorome thane (50 mL) and treated with trif luoroacetic 
acid (20 mL) . The reaction was stirred vigorously at 

10 room temperature for lb. The volatiles were removed and 
the residue dissolved in dichlorome thane , washed with 
saturated aqueous sodium bicarbonate solution , dried 
over magnesium sulfate, and concentrated to give 0.95 g 
of the title compound as a yellow oil, 16% yield: X H NMR 

15 (d 6 -DMSO, S): consistent with structure; MS (ion spray) 235 
, (M* +1) . 



Preparation 414 




To a solution of the product of Preparation 396A (1.01 g, 
20 2.0 mmol) in anhydrous tetrahydrofuran (10 mL) was added 
the product of Preparation 413 (469 mg, 2.0 mmol), 1- 
hydroxybenzotriazole (322 mg, 2.1 mmol), and dicyclohexyl 
carbodiimide (433 mg, 2.1 mmol). The reaction was 
stirred at room temperatur overnight then filtered and 
25 concentrated. The resulting orange residue was dissolved 
in dichlorome thane , washed with IN HCl, saturated aqueous 
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sodium bicarbonate solution, brine , dri d over magnesium 
sulfate, and reconcentrated. Purification by flash 
chromotography on silica gel (eluting with 10% 
methanol/dichloromethane) gave 370 mg of the title 
5 compound as a light yellow foam, 26% yield: 1 H NMR (d 6 - 
DMSO, 5): consistent with structure; MS (ion spray) 720 (M* 
+1).; Anal. (C37H49N 7 0e) : H,N; C: calcd 61.74, found 60.96. 



Example 227 




To the product of Preparation 414 (360 mg, 0.50 rnmol) was 
added acetic acid saturated with HCl (oJ (15 xnL, -3N in 
HC1) and the solution stirred vigorously at room 
temperature for lh. The solution was concentrated , 

15 toluene was added and the mixture concentrated. The 

residue was then treated with diethyl ether and sonicated 
to give 349 mg of the title as a yellow solid, 99% yield: 
1 H NMR (d 6 ~DMSO, 5): consistent with structure; MS (ion 
spray) 620 (M* +1 of free base); Anal. (C^^e^yOrCl) : C,H; 

20 N: calcd 14.16, found 13.26. 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCTAJS99/0M25 



-549- 



Preparation 415 




To a solution of 5-amino-2-napthol (7.96 g, 50.0 mmol) in 
anhydrous tetrahydrofuran (200 mL) was added benzyl 
5 chlorofiormate (7.14 mL, 50.0 mL) and 

diisopropylethylamine (9.6 mL, 55.0 mmol). The reaction 
was stirred at room temperature overnight. The reaction 
was quenched with 0.1N HC1, concentrated , treated with 
anhydrous diethyl ether (150 mL) , and 11.49 g of gray 

10 solid was isolated by filtration. This material was 

dissolved in anhydrous tetrahydrofuran (120 roL) , cooled 
to -13 °C in an ice/acetone bath, treated with sodium 
hydride (60% dispersion in mineral oil, 1.88 g, 47.0 
mmol), and stirred for 30 min. To this solution was 

15 added a solution of methyl iodide (2.6 mL, 41.0 mmol) in 
tetrahydrofuran (30 mL) and the reaction was allowed to 
warm to room temperature overnight. The reaction was 
quenched with 0.1N HC1 and concentrated. The resulting 
residue was dissolved in dichlorome thane , washed with IN 

20 HC1, saturated aqueous sodium bicarbonate solution, dried 
over magnesium sulfate, and reconcentrated. Purification 
by flash chromotography on silica gel (eluting with 20% 
ethyl acetate /hexane) followed by sonication in diethyl 
ether gave 2.66 g of the title compound as a white solid, 

25 17% yi Id: a H NMR (d 6 -I2MSO, d) : consistent with structure; 
MS(ion spray) 308 (M* +1). 
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Preparation 416 




To a solution of 5% palladium on carbon (1.00 g) in 
5 anhydrous tetrahydrofuran (45 xnL) and acetic acid (45 mL) 
was added the product of Preparation 415 (2.66 g, 8.65 
mmol) . The mixture was subjected to 60 psi hydrogen on a 
Parr apparatus for 2 h, then filtered through celite to 
remove the catalyst. The solvent was removed and the 

10 resulting black oil was dissolved in dichlorome thane, 
washed with saturated aqueous sodium bicarbonate 
solution, dried over magnesium sulfate, and concentrated. 
Purification by flash chromotography on silica gel 
(eluting with 20% ethyl acetate/hexanes) gave 537mg of 

15 the title compound as a purple solid, 36% yield: *H NMR 

(d 6 -DMSO, d) : consistent with structure; MS (ion spray) 619 



To a solution of the product of Preparation 396A (1.01 g, 
2.0 mmol) in tetrahydrofuran (20 mL) was added the 
product of Preparation 416 (346 mg, 2.0 mmol), 1- 
hydroxybenzotriazole (322 mg, 2.1 mmol), and dicyclohexyl 
25 carbodiimide (433 mg, 2.1 mmol). Th reaction was 



i*t +1) . 



Preparation 417 



20 
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stirred at room temperature overnight. The insoluble 
dicyclohexyl urea was removed by filtration , and the 
filtrate concentrated. The resulting residue was 
dissolved in ethyl acetate, washed with IN HCl 
5 saturated aqueous sodium bicarbonate * solution, brine f 
dried over magnesium sulfate, and reconcentrated . 
Purification by flash chromotography on silica gel 
(eluting with 5% methanol /dichlorome thane) gave 372 mg of 
the title compound as a foam, 28% yield: X H NMR (d 6 -DMSO, 
10 d) : consistent with structure; MS (ion spray) 659 (M* +1) ; 
Anal. {C 35 H42N 6 07) : C,H,N. 



Example 228 




15 To a solution of the product of Preparation 417 (362 mg, 
0.55 mmol) was added acetic acid saturated with HCl (ff) (15 
zdL, -3N in HCl) and the mixture stirred vigorously at 
room temperature for lh. The solution was concentrated, 
toluene was added and the mixture concentrated. The 

20 residue was then treated with diethyl ether and sonicated 
to give 351 mg of the title compound as a lavender solid, 
100% yield: l H NMR (d 6 -DMSO, d) : consistent with 
structure; MS (ion spray) 559 (M* +1 of free base); Anal. 
(C3oH39N607Cl) : C,H, ; N: calcd 13.32, found 11.61. 
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Preparatiaa 418 




To a mixture of 1.0 g 10% palladium on carbon in 100 mL 
tetrahydrofuran was added the product of Preparation 395 
5 (1.78 g, 8.94 mmol) . The mixture was subjected to 60psi 
hydrogen on a Parr apparatus for 2h, then filtered 
through celite to remove the catalyst. The majority of 
solvent was removed (50 mL of tetrahydrofuran remained) 
and to the resulting solution was added the product of 

10 Preparation from Examples Part 2A (3.78 g, 10.0 mmol), 1- 
hydroxybenzotriazole(1.53 g, 10.0 mmol), and dicyclohexyl 
carbodiimide (2.06 g, 10.0 mmol). The solution was 
stirred at room temperature overnight. The insoluble 
dicyclohexyl urea was removed by filtration and the 

15 solvent was removed . The resulting oil was dissolved in 
ethyl acetate, washed with IN HC1, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and concentrated. Purification by flash 
chromotography on silica gel (eluting with 6% 

20 methanol /dichlorome thane) gave 3.17 g of the title 

compound as a yellow solid, 67% yield: *H NMR (d 6 -EMSO, 
d) : consistent with structure; MS(ion spray) 530 (M* +1) ; 
Anal. (C27H39N5O6) : C,H; N: calcd 13.22, found 12.69. 
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Preparation 419 




A solution of the product of Preparation 418 (3.17 g, 
5.99 zmnol) in dioxane (50 mL) was treated with a solution 
5 of lithium hydroxide (301 mg, 7.18 mmol) in water (20 mL) 
and stirred vigorously. After Ih, the reaction was 
quenched with IN HCl, and concentrated. The resulting 
oil was dissolved in ethyl acetate , washed with IN HCl, 
water, brine, dried over magnesium sulfate, and 
10 concentrated to give 2.88 g of the title compound as a 
white foam, 96% yield: *H NMR (d 6 -DMSO, 5) : consistent 
with structure; MS (ion spray) 502 (M* +1) . 



15 To a solution of the product of Preparation 419 (1.0 g, 
2.0 mmol) stirring in tetrahydrofuran (15 mL) was added 
the product of Preparation 397 (409 mg, 2.0 mmol), 1- 
hydroxybenzotriazole (337 mg, 2.2 mmol), and dicyclohexyl 
carbodiimide (454 mg, 2.2 mmol). The reaction was 

20 allowed t warm to room temperature ov rnight. The 



Preparation 420 
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insoluble dicyclohexyl ur a was removed by filtrati n, 
and the filtrate was concentrated. The resulting foam 
was dissolved in ethyl acetate, washed with IN HCl , 
saturated aqueous sodium bicarbonate solution, brine, 
5 dried over magnesium sulfate, and concentrated. 
Purification by flash chromotography on silica gel 

(eluting with 4-7% methanol/dichloromethane) gave 794 mg 
of the title compound as a white solid, 58% yield: X H NMR 

(d 6 -DMS0, 8) : consistent with structure; MS (ion spray) 688 

io (ir +i) . 



Branplo 229 




To the product of Preparation 420 (785 mg, 1.14 mmol) was 
15 added acetic acid saturated with HCl< fl , (20 mL, ~3N in 
RC1) and the mixture stirred vigorously at room 
temperature for lh. The solution was concentrated , 
toluene was added and the mixture concetnrated. The 
residue was then treated with diethyl ether and sonicated 
20 to precipitate give 695 mg of the title compound as a 
light pink powder after drying, 90% yield: a H NMR (d 6 - 
DMSO, 5): consistent with structure; MS (ion spray) 588 (M* 
+1 of free base); Anal. (C32H45N7O5CI2) : H,N; C: calcd 
56.63, found 57.53. 

25 
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Rnmple 230 




To a solution of the product of Preparation 396A (504 mg, 

1.0 znmol) in anhydrous acetonitrile (20 mL) was added 
5 benzylamine (0.11 mL, 1.0 mmol) , l-bydroxy-7 -azabenzo- 

triazole (150 mg, 1.1 mmol), and l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide hydrochloride (2 ling , 

1.1 znmol) • The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 

10 resulting residue was dissolved in dichlorome thane , 

washed with IN HC1, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
reconcentrated. Purification by flash chromotograpby on 
silica gel (eluting with 7% methanol /dichlorome thane) 

15 gave 356mg of a white solid. The solids were dissolved 
in acetic acid saturated with HCl< ff) (20 mL, -3N in HC1) 
and the mixture stirred vigorously at room temperature 
for lh. The solution was concentrated, toluene was added 
and the mixture concentrated. The residue was then 

20 treated with diethyl ether and sonicated to precipitate 
302 mg of the title compound as a light tan solid, 53% 
yield: l H NMR (d 6 -EMSO, 5): consistent with structure; 
MS (ion spray) 493 (M* +1 of free base); Anal. 
(C26H34N6O4CI2) : C,H; N: calcd 14.86, found 14.21. 

25 
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Preparation 421 




To a solution of the product of Preparation 396A (504mg, 
1.0 mmol) in anhydrous acetonitrile (20 mL) was added 
5 (S)-(-) -N, alpte-dimethylbenzylamine (0.15 mL, 1.0 mmol), 
l-hydroxy-7-azabenzo-triazole (150 mg, 1.1 mmol), and 1- 
ethyl-3- (3-dimethylaminopropyl) ceurbodiimide hydrochloride 
(211 mg, 1.1 mmol). The reaction was stirred at room 
temperature overnight. The solution was concentrated 

10 and the resulting residue was dissolved in ethyl acetate, 
washed with IN HCl, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
concentrated. Purification by flash chromotography on 
silica gel (eluting with 5% methanol/1;! diethyl 

15 ether :hexane) gave 289 mg of the title compound as a 
white solid, 47% yield: *H NMR (d 6 -DMSO, 5): consistent 
with structure; MS (ion spray) 621 (M* +1); Anal. 
(C33H44N6706) : C,H,N. 
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Sxaaple 231 




ci 



CI 



To a solution of the product of Preparation 421 (279 mg, 
0.237 mmol) was added acetic acid saturated with HCl (g) 
5 (20 mL, -3N in HC1) and the mixture stirred vigorously at 
roam temperature for Ih. The solution was concentrated , 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether and sonicated 
to precipitate 235 mg of the title compound as a light 
10 red solid, 88% yield: a H NMR (d 6 -DMSO, 5): consistent with 
structure; MS (ion spray) 521 (M* +1 of free base); Anal. 
(CseHaeNeCUCla) : C,H; N: calcd 14.16, found 13.24. 



Preparation 422 



15 




To a solution of the product of Pr paration 396A (400 mg, 
0.79 mmol) in anhydrous ac tnitril (20 mL) was added N- 
benzylmethylamin (0.11 mL, 0.87 mmol), 1- hydroxy- 7- 
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azabenzo-triaz le (119 mg, 0.87 mmol), and l-ethyl-3- 3- 
dimethylaminopropyl) carbodiimide hydrochloride (168mg, 
0.87 mmol) . The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
5 resulting residue was dissolved in dichlorome thane , 

washed with IN HC1, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
reconcentrated. Purification by flash chromotography on 
silica gel (eluting with 2-7.5% methanol/dichloromethane) 
10 gave 122 mg of a white solid: *H NMR (d 6 -DMSO, 8): 

consistent with structure; MS (ion spray) 607 (M* +1); 
Anal. (C 3 2H42N 6 0 6 ) : H,N; C: calcd 63.35, found 62.77. 



Example 233 




To a solution of the product of Preparation 422 (110 mg, 
0.18 mmol) was added acetic acid saturated with HC1 W (20 
mli, -3N in HC1) and the mixture stirred vigorously at 
room temperature for Ih. The solution was concentrated , 

20 toluene was added and the mixture concentrated. The 

residue was then treated with diethyl ether and sonicated 
to precipiate 95 mg of the title compound as a white 
solid, 90% yield: *H NMR (d 6 -DMSO, 8): consistent with 
structure; MS (ion spray) 507 (M* +1 of free base); Anal. 

25 (C 37 H 36 N 6 0 4 Cla) : C,H; N: calcd 14.50, found 13.24.. 
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Preparation 423 




To a solution of the product of Preparation 396A (504 mg, 
1.0 .mmol) in anhydrous tetrahydrofuran (20 mL) was added 
5 p-methoxybenzylamine (0.13 mL, 1.0 mmol) , 1* 

hydroxybenzotriazole (184 mg, 1.2 mmol) , and dicyclbhexyl 
carbodiimide (248 mg f 1.2 mmol). The reaction was 
stirred at room temperature overnight. Dicyclohexyl urea 
was removed by filtration and the filtrate was 

10 concentrated. The resulting residue was dissolved in 
dichlorome thane, washed with IN HC1, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcentrated. Purification by flash 
chromotography on silica gel (eluting with 2-7% 

15 methanol / dichlorome thane ) gave 236 mg of the title 

compound as a white solid, 38% yield: *H NMR (d 6 -DMSO, 5): 
consistent with structure; MS (ion spray) 623 (M* +1) ; 
Anal. (CaaHuNeO?) : C,H,N. 
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Scampi 233 




To the product of Preparation 423 (226 mg, 0.36 itntiol) was 
added acetic acid saturated with HC1( 0) (20 mL, ~3N in 
5 HC1) and the mixture stirred vigorously at room 

temperature for lb. The solution was concentrated , 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether and sonicated 
to precipitate 139 mg of the title compound as a white 
10 solid, 65% yield: *K NMR (d € -DMSO, 5): consistent with 
structure; MS (ion spray) 523 (M* +1 of free base). 
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KXAMTLgg PART 2C 



Preparation 424 




5 

To a stirring slurry of sodium hydride (0.66 g of a 
60% dispersion in mineral oil, 16.5 nsnol) in N,N- 
dime t±y 1 f ormamide (30 mL) at 0°C, was added a 
solution of 2-metbyl-5-nitroimidazole (2.0 g, 15.7 

10 xnmol) in N,N-dimethylfoxmamide (10 xnL) . This 
solution stirred at 0°C for 10 min then a solution of 
the product of Preparation 5 from Examples Part 1 
(4.21 g, 17.3 mmol) in N,N-dimethylformamide (10 mL) 
was added. The reaction stirred for 3 h at room 

15 temperature, at which time it was quenched with 
brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated in vacuo to provide 
a yellow oil. Flash chromatography (silica gel, 

20 10%-50% ethyl acetate /hexanes) yielded the desired 
product as a light-yellow solid (2.53 g, 60%): X H 
NMR consistent with structure; MS (IS) m/e 288 (M - 
1); Anal. Calc'd for Ci«Hi5N 3 0 4 : C, 58.13; H, 5.23; 
N, 14.53. Pound: C, 58.18; H, 5.26; N, 14.56. 

25 
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Preparation 425 




To a suspension of 5% palladium on carbon (1.50 g) 
and dioxane (120 mL) , in a Parr reaction bottle, was 
5 added the product of Preparation 424 (2.70 g, 9.13 
inmol) as a solid. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 2 
h u nde r a hydrogen atmosphere (35 psi) . The 
reaction was filtered through a pad of Celite 521 

10 and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 1 (2.79 g, 7.34 mmol) and 1- 
hydroxybenzotriazole hydrate (1.10 g, 8.10 mmol) in 
50 mL dioxane at room temperature. This solution 

15 stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 8.10 mmol) was 
added. The reaction was stirred for 16 h at room 
temperature, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 

20 ethyl acetate and filtered to remove the 1,3- 
dicyclohexylurea. The filtrate was purified by 
flash chromatography (silica gel, 50% ethyl 
acetate/hexanes - ethyl acetate) to give the desired 
product as a tan s lid foam (3.10 g, 68%): X H NMR 

25 consistent with structure; MS (IS) m/e 622 (M + 1) ; 
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Anal. Calc'd for C^^sOt: C f 63.75; H, 6.97; N, 
11.26. Found: C, 63.46; H, 6.92; N, 11.54. 



To a solution of the product of Preparation 425 
(2.85 g, 4.59 mmol) in dioxane (100 mL) and water 
(50 mL) at room temperature was added lithium 
hydroxide (0.55 g, 13.0 mmol). The reaction stirred 

10 30 min at room temperature , at which time the 

dioxane was evaporated under reduced pressure. The 
residue was diluted with water and extracted with 
diethyl ether (the ether extracts were discarded) . 
The aqueous layer was acidified (pH 2-3) with IN HC1 

15 and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 
with brine, dried (sodium sulfate) and concentrated 
under reduced pressure to provide the desired 
product as a light tan solid foam which was used 

20 without further purification (2.64 g, 97%): X H NMR 
consistent with structure; MS (IS) m/e 594 (M + 1) ; 
Anal. Calc'd for C 2l H 2 ^Ch: C, 62.72; H, 6.62; N, 
11.80. Found: C, 60.94; H, 6.40; N, 11.50. 



Preparation 426 




5 
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Preparation 427 




To a solution of the product of Preparation 426 
(0.70 g, 1.18 mmol) in anhydrous N,N- 
5 dimethyl formamide (20 mL) at room temperature was 
added 1-hydroxybenzotriazole hydrate (0 . 17 g, 1 . 22 
mmol) and 4-metbylpiperidine (0.13 mL, 1.11 mmol). 
This mixture stirred for 15 min at room temperature, 
at which time 1, 3-dicyclohexylcarbodiimide (0.25 g, 

10 1.22 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 

15 provide a light -brown solid foam. The foam was 
dissolved in ethyl acetate, the 1, 3-dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 75% ethyl 
acetate/hexanes - 10% methanol /ethyl acetate) to 

20 give the desired product as a light tan solid foam 
(0.475 g, 60%): *H NMR consistent with structure; 
MS (IS) m/e 673 (M - 1); Anal. Calc'd for C 3 7H 5 oN 6 0 6 : 
C, 65.85; H, 7.47; N, 12.45. Found: C, 65.20; H, 
7.26; N, 12.67. 

25 
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Bxampla 234 




To a stirring solution of the product of Preparation 
427 (0.41 g, 0.61 xnmol) and anisole (0.05 mL, 0.47 
5 mmol) in anhydrous di chl orome thane (25 mL) at 0°C was 
added trif luoroacetic acid (3 mL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 

10 organic layer was collected and the aqueous layer 
was extracted twice with dichlorome thane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 

15 yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol/ethyl acetate - 5% triethylamine/10% 
methanol/85% ethyl acetate) to provide the desired 
product as a white solid foam (0.26 g, 75%): l H 

20 NMR consistent with structure; MS (IS) m/e 574 (M + 
1); Anal. Calc'd for C 32 H4 2 N 6 04: C, 66.88; H, 7.37; 
N, 14.62. Found: C, 66.64; H, 7.38; N, 14.34. 
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Preparation 428 




To a solution of the product of Preparation 427 
(0.70 g, 1.18 mmol) in anhydrous N,N- 
5 dimethylformamide (25 mL) at room temperature was 
added 1-hydroxybenzotriazole hydrate (0.17 g, 1.22 
mmol) and pyrrolidine (0.09 mL, 1.11 mmol) . This 
mixture stirred for 15 min at room temperature, at 
Which time 1 , 3 -dicyc lohexylcarbodi imi de (0.25 g, 

10 1.22 mmol) was added. Hie reaction was stirred at 
room temperature for 15 h # at which time it was 
quenched with brine and extracted with ethyl 
acetate . The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 

15 provide a light-brown solid foam. The foam was 
dissolved in ethyl acetate, the 1, 3-dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 75% ethyl 
acetate/hexanes - 10% methanol /ethyl acetate) to 

20 give the desired product as a light tan solid foam 
(0.58 g, 76%): X H NMR consistent with structure; 
MS (IS) m/e 647 (M + 1); Anal. Calc'd for C^s^Oe^ 
C, 65.00; H, 7.17; N, 12.99. Pound: C, 63.16; H, 
6.81; N, 12.91. 

25 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03525 



-567- 




To a stirring solution of the product of Preparation 
428 (0.49 g, 0.76 znmol) and anisole (0.05 mL, 0.47 
5 xnmol) in anhydrous dichlorome thane (25 mL) at 0°C was 
added trif luoroacetic acid (3 mL) via syringe. The 
reaction waB stirred for 4 h, warming to roam 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 

10 organic layer was collected and the aqueous layer 
was extracted twice with dichlorome thane . The 
combined organic layers were washed with sodium 
bicarbonate , water and brine , then dried ( sodium 
sulfate) and evaporated in vacuo to give an light 

15 yellow solid foam. The impure foam was purified fay 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide the desired 
product as a white solid foam (0.27 g, 65%): X H 

20 NMR consistent with structure; MS (IS) m/e 547 (M + 
1); Anal. Calc'd for CjoHaeN^: C, 65.91; H, 7.01; 
N # 15.37. Found: C, 65.37; H, 6.81; N, 14.83. 
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P reparation 429 




To a 0°C solution of 4-methylimidazole (5.00 g, 61 
mmol) and concentrated nitric acid (8.22 ml, 183 
5 mmol) was added concentrated sulfuric acid (8.28 ml, 
155 mmol) f with stirring. After addition was 
complete, the ice bath was removed and the reaction 
was heated to a gentle reflux for 2 h. The reaction 
was allowed to cool and then poured into ice water. 

10 The bright yellow precipitate was collected by 
vacuum filtration and washed thoroughly with water 
to provide the desired product as a pale yellow 
solid (5.28 g, 68%): *H NMR consistent with 

structure; MS (FD) m/e 127 (M+) ; Anal. Calc'd for 

15 C 4 H5N 3 0 2 : C, 37.80; H f 3.96? N, 33.06. Pound: C, 
37.73; H, 3.79; N, 33.32. 
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Pr«paration 430 
O" 

t 




To a stirring slurry of sodium hydride (1.70 g of a 
60% dispersion in mineral oil, 43 mmol) in N,N- 
5 dimethylfoxmamide (50 mL) at 0°C, was added a 
solution of the product of Preparation 429 (5.15 g, 
41 mmol) in N,N-dimethylformamide (50 mL) . This 
solution stirred at 0°C for 10 min then a solution of 
the product of Preparation 5 from Examples Part 1 

10 (10.84 g, 45 mmol) in N, N-dimethylformamide (40 mL) 
was added. The reaction stirred for 1.5 h at room 
temperature, at which time it was quenched with 
brine and extracted with ethyl acetate. The 
combined extracts were washed with brine , dried 

15 (sodium sulfate) and evaporated to provide a yellow 
oil, which contained a 9:1 mixture of the desired 
regio isomer and the undesired S-nitro-4-methyl 
regio isomer . Flash chromatography (silica gel, 25%- 
50% ethyl acetate/hexanes) yielded the desired 

20 product as a light-yellow solid (7.14 g, 60%): *H 
NMR consistent with structure; MS (IS) m/e 290 (M + 
1); Anal. Calc'd for C14H15N3O4: C, 58.13; H, 5.23; 
N, 14.53. Found: C, 58.38; H, 5.33; N, 14.48. 
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Praparatlon 431 




To a suspension of 5% palladium on carbon (1.10 g) 

and dioxane (55 mL) , in a Parr reaction bottle, was 
5 added the product of Preparation 430 (1.55 g, 5.35 
mmol) as a solid. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 3 
h under a hydrogen atmosphere (40 psi) . The 
reaction was filtered through a pad of Celite 521 

10 and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A(2.03 g, 5.35 mmol) and 1- 
hydroxybenzotriazole hydrate (0.80 g, 5.88 mmol) in 
25 mL dioxane at room temperature . This solution 

15 stirred for 15 min at which time 1,3- 
di eye 1 ohexy 1 c ar bodi imide (1.21 g, 5.88 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 

20 ethyl acetate and the 1, 3-dicyclohexylurea was 
filtered away. The filtrate was purified by flash 
chromatography (silica gel, 50% ethyl 

acetat /hexanes - ethyl acetate) to give th desired 
product as a light tan solid foam (1.91 g, 57%): X H 
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NMR consistent with structure; MS (IS) m/e 622 (M + 
1); Anal. Calc'd for C 33 H43N 5 07: C, 63.75; H, 6.97; 
N, 11.26. Found: C, 62.75; H, 6.89; N, 11.76. 

5 Preparation 432 




To a solution of the product of Preparation 431 
(1.51 g, 2.41 mmol) in dioxane (75 mL) and water (35 
mL) at room temperature was added lithium hydroxide 

10 (0.31 g, 7.24 mmol). The reaction stirred 25 min at 
room temperature, at which time the dioxane was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) . The aqueous 

15 layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 
reduced pressure to provide the desired product as a 

20 light tan solid foam that was used without further 
purification (1.18 g, 83%): *H NMR consistent with 
structure; MS (IS) m/e 594 (M + 1) . 
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Preparation 433 




To a solution of the product of Preparation 432 
(0.50 g, 0.84 mznol) in anhydrous N,N- 
5 dimethyl formamide (20 mL) at room temperature was 
added 1-hydroxybenzotriazole hydrate (0.126 g, 0.93 
mmol ) and 4 -me thy Ipiper idine (0.10 mL, 0 . 84 mmol ) . 
This mixture stirred for 15 min at room temperature , 
at which time 1 , 3-dicyclohexylcarbodiimide (0.19 g # 

10 0.93 mmol} was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 

15 provide a tan solid foam. The foam was dissolved in 
ethyl acetate, the 1, 3-dicyclohexylurea was filtered 
away and the filtrate was purified by flash 
chromatography (silica gel, 90% ethyl 
acetate/hexanes - 10% methanol /ethyl acetate) to 

20 give the desired product as an off-white solid foam 
(0.24 g, 44%): *H NMR consistent with structure; 
MS (IS) m/e 675 (M + 1); Anal. Calc'd for C 3 7H5oN 6 0 6 : 
C, 65.85; H, 7.47; N, 12.45. Found: C, 64.70; H, 
6.86; N, 12.49. 
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KiainjEle 336 




To a stirring solution of the product of Preparation 
433 (0.18 g, 0.27 mmol) and anisole (0.05 xnL, 0.47 
5 mmol) in anhydrous dichlorome thane (10 mL) at 0°C was 
added trifluoroacetic acid (2 mL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate . The 

10 organic layer was collected and the aqueous layer 
was extracted twice with dichlorome thane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 

15 yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide the desired 
product as an off-white solid foam (0.12 g, 75%): 

20 l H NMR consistent with structure; MS (IS) m/e 573 (M 
- 1); Anal. Calc'd for C32H42N6O4: C, 66.88; H, 7.37; 
N, 14.62. Found: C, 65.86; H, 7.18; N, 13.82. 
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Preparation 434 




To a solution of the product of Preparation 433 
(0.50 g, 0.84 mmol) in anhydrous N,N- 
5 dimethyl formamide (20 mL) at room temperature was 
added 1-hydroxybenzotriazole hydrate (0.13 g, 0.93 
znmol) and pyrrolidine (0.07 mL, 0.84 mmol) . This 
mixture stirred for 15 min at room temperature, at 
which time 1 , 3-dicyclohexylcarbodiimide (0.19 g, 

10 0.93 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 

15 provide a light-brown solid foam. The foam was 
dissolved in ethyl acetate, the 1,3-dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 90% ethyl 
acetate/hexanes - 10% methanol /ethyl acetate) to 

20 give the desired product as a off-white solid foam 
(0.28 g, 50%): *H NMR consistent with structure; 
HS (IS) m/e 647 (M + 1) ; Anal. Calc'd for C 3 5H46N 6 0 6 : 
C, 65.00; H f 7.17; N, 12.99. Pound: C, 64.08; H, 
7.31; N, 12.81. 
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Exnapla 337 




To a stirring solution of the product of Preparation 
434 (0.20 g, 0.30 xomol) and anisole (0.05 mL, 0.47 
5 mmol) in anhydrous dichlorome thane (10 mL) at 0°C was 
added trifluoroacetic acid (2 mL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate . The 

10 organic layer was collected and the aqueous layer 
was extracted twice with dichlorome thane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 

15 yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol /ethyl acetate - 5% triethylamine/10% 
methanol/ethyl acetate) to provide the desired 
product as an off-white solid foam (0.12 g, 73%): X H 

20 NMR consistent with structure; MS (FD) m/e 546 
(M+); Anal. Calc'd for CaoHaaVsOi: C, 65.91; H, 7.01; 
N, 15. 37* Pound: C, 65.10; H, 7.10; N, 14.97. 
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Preparation 435 




To a 0°C solution of 2 -ethyl imidazole (10*0 g, 104 
mmol) and concentrated nitric acid (15 ml, 312 mmol) 
5 was added concentrated sulfuric acid (14 ml , 265 
mmol), with stirring. After addition was complete, 
the ice bath was removed and the reaction was heated 
to a- gentle reflux for 1.5 h. The reaction was 
allowed to cool and was then poured into ice water 

10 and basified with IN NaOH (pH-6) . The aqueous 
mixture was extracted with ethyl acetate and the 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated to provide an off- 
white solid. The crude solid was recrystallized in 

15 methanol to give the desired product as a white 
solid (6.26 g, 43%): *H NMR consistent with 

structure; MS (IS) m/e 142 (M + 1); Anal. Calc'd 
for C 5 H 7 N30 3 : C, 42.55; H, 5.00; N, 29.77. Found: C, 
42.43; H, 4.99; N, 29.48. 

20 
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To a stirring slurry of sodium hydride (01.49 g of a 
60% dispersion in mineral oil, 37.2 mmol) in N,N- 
5 dimethyl formamide (30 xnL) at 0°C, was added a 
solution of the product of Preparation 435 (5.0 g, 
35.4 mmol) in N,N- dimethyl formamide (30 xnL) . This 
solution stirred at 0°C for 10 min then a solution of 
the product of Preparation 5 from Examples Part 1 

10 (9.50 g, 39.0 mmol) in N,N-dimethylf ormamide (30 ml*) 
was added . The reaction was stirred at room 
temperature for 15 h, , at which time it was quenched 
with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 

15 (sodium sulfate) and evaporated to provide a orange 
oil. Flash chromatography of the crude oil (silica 
gel, 20%-60% ethyl acetate/hexanes) yielded the 
desired product as a light-yellow solid (8.48 g, 
79%) : X H KMR consistent with structure; MS (IS) 

20 m/e 302 (M - 1); Anal. Calc'd for C15H17N3O4: C, 
59.40; H f 5.65; N, 13.85. Found: C, 59.49; H, 
5.43; N, 13.93. 
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Preparation 437 




To a suspension of 5% palladium on carbon (0.75 g) 
and dioxane (60 mL), in a Parr reaction bottle, was 
5 added the product of Preparation 436 (0.93 g, 3.07 
mmol) as a solid. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 2 
h under a hydrogen atmosphere (35 psi) . The 
reaction was filtered through a pad of Celite 521 

10 and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A (1.16 g, 3.07 mmol) and 1- 
hydroxybenzotriazole hydrate (0.46 g, 3.37 mmol) in 
30 mL dioxane at room temperature. This solution 

15 stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (0.70 g, 3.37 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, , then the solvent was evaporated under 
reduced pressure . The residue was dissolved in 

20 ethyl acetate and the 1, 3-dicyclohexylurea was 
filtered amy. The filtrate was purified by flash 
chromatography (silica gel, 50% ethyl 
acetate/hexanes - ethyl acetate) to give the desired 
product as a light orange solid foam (1.18 g, 61%): 

25 X R NMR consistent with structure; MS (IS) m/e 636 (M 
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+ 1); Anal. Calc'd f r C34H45N5O7: C, 64,23; H, 7.13; 
N, 11.02. Found: C, 63.45; H, 6.70; N, 10.91. 



Preparation 438 




5 

To a solution of the product of Preparation 437 
(1.51 g, 2.38 xamol) in dioxane (75 mL) and water (35 
mL) at room temperature was added lithium hydroxide 
(0.30 g, 7.13 tnmol) . The reaction stirred 25 min at 

10 room temperature, at which time the dioxane was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) . The aqueous 
layer was acidified (pH 2-3) with IN HC1 and then 

15 extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated tinder 
reduced pressure to provide the desired product as a 
light tan solid foam that was used without further 

20 purification (1.40 g, 97%): *H NMR consistent with 
structure; MS (IS) m/e 606 (M - 1); Anal. Calc'd 
for CaaH^NsO?: C, 63.25; H, 6.80; N, 11.52. Found: 
C, 61.13; H, 6.44; N, 11.40. 
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To a solution of the product of Preparation 438 
(0.40 g, 0.66 mmol) in anhydrous N,N- 
5 dime thy If ormamide (20 znL) at room temperature was 
added 1-bydroxybenzotriazole hydrate (0.10 g # 0.72 
mmol) and 4-methylpiperidine (0.08 mL, 0.66 mmol). 
This mixture stirred for 15 min at room temperature, 
at which time 1, 3-dicyclohexylcarbodiimide (0.15 g, 

10 0.72 mmol) was added. The reaction was stirred at 
roam temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 

15 provide a light-brown solid foam. The foam was 
dissolved in ethyl acetate, the 1 , 3-dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography ( silica gel , 90% ethyl 
acetate/hexanes - 10% methanol /ethyl acetate) to 

20 give the desried product as a white solid foam 
(0.372 g, 80%): l H NMR consistent with structure; 
MS (IS) m/e 689 (M + 1); Anal. Calc'd for C 3 bH 5 2N 6 06: 
C, 66.26; H, 7.61; N, 12.20. Found: C, 65.31; H, 
7.15; N, 11.85. 
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Exaaple 238 




To a stirring solution of the product of Preparation 
439 (0.30 g, 0.43 ramol) and anisole {0.06 mL, 0.58 
5 xnmol) in anhydrous dichlorome thane (15 mL) at 0°C was 
added trif luoroacetic acid (3 mL) via syringe. The 
reaction was stirred for 4 b, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 

10 organic layer was collected and the aqueous layer 
was extracted twice with dichlorome thane. The 
combined organic layers were washed with sodium 
bicarbonate , water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 

15 yellow solid foam. The impure foam was purified fay 
flash chromatography (silica gel, ethyl acetate - 
10% methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide the desried 
product as an white solid foam (0.19 g, 75%): l H 

20 NMR consistent with structure; MS (FD) m/e 588 
(H+); Anal. Calc'd for CaiHuNsOi: C, 67.32; H, 7.53; 
N, 14.27. Pound: C, 67.48; H, 7.32; N, 14.07. 
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Preparation 440 




To a solution of the product of Preparation 438 
(0.60 g, 1.00 mmol) in anhydrous N,N- 
5 dimethyl forznamide (20 mL) at room temperature was 
added 1-hydroxybenzotriazole hydrate (0.15 g, 1.09 
mmol) and pyrrolidine (0.08 mL, 1.00 mmol) . This 
mixture stirred for 15 min at room temperature , at 
which time 1,3-dicyclohexylcarbodiimide (0.23 g, 

10 1.09 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 

15 provide a tan solid foam. The foam was dissolved in 
ethyl acetate, the 1,3-dicyclohexylurea was filtered 
away and the filtrate was purified by flash 
chromatography (silica gel, 90% ethyl 

acetate /hexanes - 10% methanol /ethyl acetate) to 

20 give the desired product as a tan solid foam (0.50 
g, 76%) : 2 H NMR consistent with structure; MS 

(IS) m/e 661 (M + 1); Anal. Calc'd for C34H45N5O7: C, 
65.43; H, 7.32; N, 12.72. Found: C, 63.85; H, 
7.03; N, 12.71. 
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To a stirring solution of the product of Preparation 
440 (0.35 g, 0.54 mmol) and anisole (0.07 mL, 0.65 
5 mmol) in anhydrous dichloromethane (15 mL) at 0°C was 
added trif luoroacetic acid (3 mL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched fay pouring over 
ice- cooled, saturated sodium bicarbonate. The 

10 organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine f then dried (sodium 
sulfate) and evaporated in vacuo to give an light 

15 yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol/ethyl acetate - 5% triethylamine/10% 
methanol/ethyl acetate) to provide the desired 
product as an off-white solid foam (0.26 g, 86%): 

20 l E NMR consistent with structure; MS (FD) m/e 560 
(M+); Anal. Calc'd for CaAAOi: C, 66.41; H, 7.19; 
N, 14.99. Found: C, 66.36; H, 7.16; N, 14.78. 
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To a 0°C solution of concentrated nitric acid (2.38 
ml, 53 xnmol) in 85 mL acetic anhydride was added 
5 solid 2 -phenyl imidazole (7.5 g, 52 imnol) , with 
stirring. After addition was complete, the ice bath 
was removed and the reaction was heated at 95-100°C 
for 0.5 h, The reaction was allowed to cool and was 
then poured into ice water and neutralized with IN 

10 NaOH. The aqueous mixture was extracted with ethyl 
acetate and the combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a beige solid. The crude solid was 
recrystallized in methanol to give the desired 

15 product as a off-white solid (1.55 g, 16%): *H NMR 
consistent with structure; MS (IS) m/e 190 (M + 1); 
Anal. Calc'd for C9H7N3O2: C, 57.14; H, 3.73; N, 
22.21. Found: C, 57.17; H, 3.85; N, 21.95. 
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To a stirring slurry of sodium hydride (0.30 g of a 
60% dispersion in mineral oil, 7.38 mmol) in N,N- 
5 dimethyl formamide (30 mL) at 0°C f was added a 
solution of the product of Preparation 441 (1.33 g, 
7.03 xmnol) in N, N-dimethyl formamide (20 xnL) . This 
solution stirred at 0°C for 10 min then a solution of 
the product of Preparation 6 from Examples Part 1 

10 (1.88 g, 7.73 mmol) in N, N-dimethylf ormamide (20 mL) 
was added. The reaction was stirred at room 
temperature for 15 h, , at which time it was quenched 
with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine , dried 

15 (sodium sulfate) and evaporated to provide a yellow 
oil . Flash chromatography (silica gel , 20%-50% 
ethyl acetate/hexanes) yielded the desired product 
as a yellow solid (1.50 g, 61%): 2 H NMR consistent 
with structure; MS (IS) m/e 352 (M + 1); Anal. 

20 Calc'd for Ci 9 Hi 7 N 3 0«: C, 64.95; H, 4.88; N, 11.96. 
Found: C, 65.23; H, 5.04; N, 11.98. 
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Preparation 443 




To a suspension of 5% palladium on carbon (0.68 g) 
and tetrahydrofuran (75 mL) , in a Parr reaction 
5 bottle, was added the product of Preparation 442 
(1.34 g, 3.81 mmol) as a solid. The reaction bottle 
was placed on a Parr shaker, and shaken at room 
temperature for 2 h under a hydrogen atmosphere (40 
psi) . The reaction was filtered through a pad of 

10 Celite 521 and the filtrate was then added to a 
previously prepared mixture of the product of 
Preparation Id from Examples Part 2A(1.45 g, 3.81 
mmol) and 1-hydroxybenzotriazole hydrate (0.57 g, 
4.20 mmol) in 30 mL tetrahydrofuran at room 

15 temperature. This solution stirred for 15 min at 
which time 1, 3-dicyclohexylcarbodiimide (0.87 g, 
4.20 mmol) was added. The reaction was stirred at 
room temperature for 15 h, , then the solvent was 
evaporated under reduced pressure. The residue was 

20 dissolved in ethyl acetate and the 1,3- 
dicyclohexylurea was filtered away. The filtrate 
was purified by flash chromatography (silica gel, 
50% ethyl acetate /hexanes - ethyl acetate) to give 
the desir d product as an orange-yellow solid foam 

25 (2.04 g, 78%): X H NMR consistent with structure; MS 
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(IS) m/e 684 (M + 1); Anal. Calc'd for C 3B iU$N s Ch: C, 
66.75; H, 6.63; N, 10.24. Found: C, 65.89; H, 
6.26; N, 10.12. 

Preparation 444 




To a solution of the product of Preparation 443 
(1.94 g, 2.84 mmol) in dioxane (60 mL) and water (30 
mL) at room temperature was added lithium hydroxide 

10 (0.48 g, 1.14 mmol) . The reaction stirred 25 min at 
room temperature, at which time the dioxane was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) . The aqueous 

15 layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 
reduced pressure to provide the desired product as 

20 an orange-yellow solid foam that was used without 
further purification (1.71 g, 92%): X H NMR 

consistent with structure; MS (IS) m/e 656 (M + l)f 
Anal. Calc'd for C 36 H4iN 5 07: C, 65.94; H, 6.30; N, 
10.68. Found: C, 63.03; H, 5.86; N, 10.60. 

25 
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5 dimethyl formamide (20 idL) at room temperature was 
added 1-hydroxybenzotriazole hydrate (0.148 g, 1.09 
nnaol) and pyrrolidine (0.08 inL, 0.99 mmol) . This 
mixture stirred for 15 min at room temperature, at 
which time 1, 3-dicyclohexylcarbodiimide (0.23 g f 

10 1.09 mznol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 

15 provide a light-tan solid foam. The foam was 
dissolved in ethyl acetate, the 1,3-dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 90% ethyl 
acetate /hexanes - 10% methanol/ethyl acetate) to 

20 give the desired product as a white solid (0.31 g, 
44%): X H NMR consistent with structure; MS (IS) 
m/e 709 (M + 1); Anal. Calc'd for C40H49N6O6: C, 
67.78; H, 6.83; N, 11.86. Pound: C, 67.17; H, 
6.92; N, 11.67. 

25 
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granple 240 




To a stirring solution of the product of Preparation 
445 (0.27 g, 0.38 mmol) and anisole (0.07 mh, 0.65 
5 zmnol) in anhydrous dichloromethane (10 xnL) at 0°C was 
added trif luoroacetic acid (1.5 xnL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate . The 

10 organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 

15 yellow solid foam. The injure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol / ethyl acetate - 5% triethylamine/10% 
methanol / ethyl acetate) to provide the desired 
product as a white solid foam (0.23 g, 99%): X H 

20 NMR consistent with structure; MS (IS) m/e 609 (M + 
1); Anal. Calc'd for Ca^jNeOePe : C, 55.98; H, 5.06; 
N, 10.04. Found: C, 56.21; H, 5.14; N, 10.12. 
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To a stirring slurry of sodium hydride (1.12 g of a 
60% dispersion in mineral oil, 28 mmol) in N,N- 
5 dimethyl formamide (50 xnL) at 0°C, was added a 
solution of 3-nitropyrrole (3.00 g, 27 mmol) in N,N- 
dimethyl formamide (30 mL) . This solution stirred at 
0°C for 10 min then a solution of the product of 
Preparation 2 from Examples Part 2A (7.31 g, 27 

10 mmol) in N, N-dime thy 1 formamide (30 mL) was added. 
The reaction was stirred at room temperature for 15 
h, at which time it was quenched with brine and 
extracted with ethyl acetate. The combined extracts 
were washed with brine, dried (sodium sulfate) and 

15 evaporated to provide an orange-yellow oil. Flash 
chromatography (silica gel, 30%-50% ethyl 
acetate/hexanes) yielded the desired product as a 
yellow oil (6.20 g, 75%): *H NMR consistent with 
structure; MS (IS) m/e 303 (H - 1); Anal. Calc'd 

20 for Ci5Hi6N a 0 5 : C, 59.21; H, 5.30; N, 9.21. Found: 
C, 59.20; H. 5.40; N, 9.03. 
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Preparation 447 




I 

To a suspension of 5% palladium on carbon (2.00 g) 
and tetrahydrofuran (100 mL) , in a Parr reaction 
5 bottle, was added the product of Preparation 446 
(4.10 g, 13.5 mmol) as a solid. The reaction bottle 
was placed on a Parr shaker, and shaken at room 
temperature for 2 h under a hydrogen atmosphere (40 
psi) . The reaction was filtered through a pad of 

10 Celite 521 and the filtrate was then added to a 
previously prepared mixture of the product of 
Preparation Ij from Examples Part 2A (5.10 g, 13.5 
mmol), 1 , 3-dicyclohexylcarbodiimide (3.06 g, 14.8 
mmol) and l-hydroxybenzotriazole hydrate (2.02 g, 

15 14.8 mmol) in 50 mL tetrahydrofuran at 0°C The 
reaction was stirred for 16 h at room temperature, 
then the solvent was evaporated under reduced 
pressure . The residue was dissolved in ethyl 
acetate and the 1 , 3 -dicyclohexylurea was filtered 

20 away. The filtrate was purified by flash 

chromatography (silica gel, 50% ethyl 
acetat /hexanes - ethyl acetate) t give the desired 
product as a light orange solid foam (4.00 g, 47%): 
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*H NMR consistent with structure; MS (IS) m/e 635 (M 
+ 1); Anal. Calc'd for C35H46N4O7: C. 66.23; H, 7.30; 
N, 8.83. Pound: C, 66.30; H. 7.31; N, 9.03. 

5 Preparation 448 




I 

To a solution of the product of Preparation 447 
(3.86 g, 6. OB znmol) in tetrahydrofuran (60 mL) and 
water (30 mL) at room temperature was added lithium 

10 hydroxide (0.64 g, 15.2 mmol) . The reaction stirred 
25 min at room temperature , at which time the 
tetrahydrofuran was evaporated under reduced 
pressure. The residue was diluted with water and 
extracted with diethyl ether (the ether extracts 

15 were discarded) . The aqueous layer was acidified 
(PH 2-3) with IN HC1 and then extracted with diethyl 
ether and ethyl acetate. The combined organic 
layers were washed with brine , dried ( sodium 
sulfate) and concentrated under reduced pressure to 

20 provide the desired product as a light tan solid 
foam that was used wi thou t further pur i f icat ion 
(3.54 g, 96%): X H NMR consistent with structure; MS 
(IS) m/e 607 (M + 1); Anal. Calc'd for C^^^Ojz C, 
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65.33; H, 6.98; N, 9.23. Found: C, 64.83; H, 6.76; 
N, 8.65. 



Preparation 449 




To a solution of the product of Preparation 448 
(3.46 g, 5.71 mmol) in anhydrous dichloromethane (75 
mL) at 0°C was added N-metfaylmorpholine (0.76 mL, 
6.86 mmol) and 2-chloro-4, 6-dimethoxy-l, 3 , 5-triazine 

10 (1.11 g, 6.29 mmol). This mixture stirred for 1 h, 
warming to room temperature , at which time 4- 
methylpiperidine (0.75 mL, 6.28 mmol) was added. 
The reaction stirred for 2 h at room temperature , 
then more 2-chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 

15 (0.20 g, 1.14 mmol) was added. The reaction was 
stirred for another 1 h and the solvent was 
evaporated under reduced pressure. The residue was 
dissolved in ethyl acetate, the solids were filtered 
away and the filtrate was purified by flash 

2 0 chromatography ( s i 1 ica gel , e thy 1 acetate - 1 0 % 
methanol /ethyl acetate) to give the desired product 
as an ff-whit solid foam (0.3.20 g, 82%): *H NMR 
consistent with structure; MS (IS) m/e 688 (M 4 1) ; 
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Anal. Calc'd for C39H53N5O6: C, 68.10; H, 7.77; N, 
10.18. Found: C, 67.55; H, 7.72; N, 10.28. 



Example 241 and 242 




I 

5 

To a stirring solution of the product of Preparation 
449 (3.10 g, 4.51 mmol) and anisole (0.52 mL, 4.73 
mmol) in anhydrous dichloroiaethane (100 mL) at 0°C 
was added trif luoroacetic acid (12 mL) via syringe. 

10 The reaction was stirred for 4 hours warming to room 
temperature and then quenched by pouring over ice- 
cooled saturated sodium bicarbonate. Hie organic 
layer was collected and the aqueous layer was 
extracted twice with dichloromethane . The combined 

15 organic layers were washed with sodium bicarbonate, 
water and brine, then dried (sodium sulfate) and 
evaporated in vacuo to give an light yellow solid 
foam . The impure foam was pur i f ied by f lash 
chromatography (silica gel, ethyl acetate - 10% 

20 methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide, the desired 
product as an off-white solid foam (2.05 g, 77%). X H 
NMR consistent with structure; MS (IS) m/e 586 (M - 
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1); Anal. Calc'd for C34H45N5O4: C, 69.48; H, 7.72; 
N, 11.92. Found: C, 69.27; H, 7.69; N, 11.70. 
Diastereomeric separation: The product was resolved 
by HPLC [Kromasil packing material, 15% 3A alcohol/ 
5 85% heptane (w/ 0.2% DMEA) ] to provide two 
diastereozners . The first diastereomer (0.80 g) 
(retention time = 7.13 min) was dissolved in ethyl 
acetate (20 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (3 mL) was added, 

10 with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
Vacuum drying provided Example 241 (0.79 g) as a 
white amorphous solid: X H NMR consistent with 
structure; MS (IS) m/e 588 (H + 1); Anal. Calc r d 

15 for C 3 «H45N 5 (VHC1: C, 65.42; H, 7.42; N, 11.22. 
Found: C, 64.26; H, 7.37; N, 10.93. The second 
diastereomer (0.65 g) (retention time « 8.23 min) 
was dissolved in ethyl acetate (20 mL) and then a 
saturated solution of hydrochloric acid in diethyl 

20 ether (2 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed With diethyl ether. Vacuum drying provided 
Example 242 (0.61 g) as a white amorphous solid: 1 H 
NMR consistent with structure; MS (IS) m/e 588 (M + 

25 1); Anal. Calc'd for C 34 H45N 5 (VHC1: C, 65.42; H, 
7.42; N, 11.22. Found: C, 64.52; H, 7.31; N, 
10.72. 
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Prepaxation 250 



/ 




To a 0°C solution of pyrazole (20.0 g, 294 mmol) and 
fuming nitric acid (40 ml, 881 mmol) was added 



5 concentrated sulfuric acid (40 ml, 750 mmol), with 
stirring. After addition was complete, the ice bath 
was removed and the reaction was heated to a gentle 
reflux for 1 h. The reaction was allowed to cool 
and was then poured into ice water , providing an 
10 off-white precipitate. The precipitate was 

collected by vacuum filtration and the crude solid 
was recrystallized in methanol to give the desired 
product as a white solid (20.4 g, 61%): l H NMR 



consistent with structure; MS (IS) m/e 114 (M + 1) . 

15 



To a stirring .slurry of 2-naphthyl acetic acid in 
20 carbon tetrachloride (100 xnL) at 0°C was added 
thionyl chloride (64.01 g, 538 mmol). The mixture 
was heated at 70°C for lh, then cooled to 0°C. N- 
bromosuccinimide (57.4 g, 323 mmol), hydr bromic 
acid (48% aq, 1.7 mL) and carb n tetrachloride (100 



Preparation 451 
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mL) were added, and this mixture was heated to 
reflux for 2 h. After allowing the reaction mixture 
to cool to room temperature, the succiniznide was 
f i 1 1 ered away and e thanol (150 mL) was added 
5 dropwise. This solution stirred for 1 h at room 
temperature and was then concentrated in vacuo to 
provide an orange oil. The crude oil was purified 
by flash chromatography (silica gel; 10% ethyl 
acetate/hexanes) to provide a yellow oil which 

10 solidified upon sitting. The solid was triturated 
with 5% ethyl acetate/hexanes to provide the desired 
product as a white solid (37.5 g, 48%): : *H NMR 
consistent with structure; MS (FD) m/e 292,294 
(M+); Anal. Calc'd for Ci4H a3 Br02: C, 57.36; H, 4.47. 

15 Found: C, 58.27; H, 4.51. 



To a stirring slurry of sodium hydride (1.30 g of a 
20 60% dispersion in mineral oil, 32.5 mnxol) in N,N- 
dime thy If ormamide (35 mL) at 0°C , was added a 
solution of the product of Preparation 451 (3.50 g, 
31.0 mmol) in N, N-dimethylf ormamide (25 mL) . This 
solution stirred at 0°C for 10 min then a solution of 
25 th product of Preparation 451 (9*98 g, 34.04 mmol) 
in N, N-dimethylf ormamide (50 mL) was added. The 
r action stirred for 12 h at room temperature, at 



Preparation 452 




N 
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which time it was quenched with brine and extracted 
with ethyl acetate. The combined extracts were 
washed with brine, dried (sodium sulfate) and 
evaporated in vacuo to provide a yellow oil. Flash 
5 chromatography (silica gel, 15%-40% ethyl 
acetate/hexanes) yielded the desired product as a 
light-yellow oil (5.40 g, 54%): X H NMR consistent 
with structure; MS (IS) m/e 326 (M + 1) . 

10 Preparation 453 



To a suspension of 5% palladium on carbon (5.00 g) 
and tetrahydrofuran (100 mL) , in a Parr reaction 
bottle, was added the product of Preparation 452 

15 (5.00 g, 15.4 mmol) as a solution in 50 mL 
tetrahydrofuran. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 
3.5 h under a hydrogen atmosphere (35 psi) . The 
reaction was filtered through a pad of Celite 521 

20 and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A (4.00 g, 10.5 mmol), 1,3- 
dicyclohexylcarbodiimide (2.44 g, 11.8 mmol) and 1- 
hydroxybenzotriazole hydrate (1.51 g , u.g mmol) in 

25 50 mL tetrahydrofuran at room temp rature. The 
reaction was stirred for 16 h at room temp rature. 




MH 
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tben the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 
acetate and the remaining solids were filtered away. 
The filtrate was purified by flash chromatography 
5 (silica gel, 70% ethyl acetate/hexanes - ethyl 
acetate) to give the desired product as a white 
solid foam (4.75 g, 69%): X H NMR consistent with 
structure; MS (IS) m/e 658 (M + 1); Anal. Calc'd 
for C36H43N5O7: C, 65.74; H, 6.59; N, 10.65. Found: 
10 C, 65.11; H, 6.46; N, 10.66. 



Preparation 454 




To a solution of the product of Preparation 453 
15 (3.95 g, 6.01 inmol) in tetrahydrofuran (60 mL) , 
water (30 znL) and ethanol (10 mL) at room 
temperature was added lithium hydroxide (1.01 g, 
24.0 mmol) . The reaction stirred 25 min at room 
temperature, at which time the tetrahydrofuran was 
20 evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) . The aqueous 
layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and thyl acetat . The 
25 c omb i n ed organic layers were washed with brine, 
dried (sodium sulfat ) and concentrated under 
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reduced pressure to provid the desired product as a 
light tan solid foam that was used without further 
purification (3.55 g, 94%) NMR consistent with 
structure; MS (IS) m/e 630 (M + 1) . 

5 

Preparation 455 




To a solution of the product of Preparation 454 
(0.40 g, 0.64 mmol) in anhydrous dichloromethane (20 

10 xnL) at 0°C was added N-methylmorpholine (0.08 mL, 
0.76 mmol) and 2-chloro-4,6-dimethoxy-l,3, 5-triazine 
(0.12 g, 0.70 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 
pyrrolidine (0.06 mL, 0.70 mmol) was added. The 

15 reaction stirred for 4 h at room temperature, then 
the solvent was evaporated under reduced pressure. 
The residue was dissolved in ethyl acetate, the 
solids were filtered away and the filtrate was 
purified by flash chromatography (silica gel, ethyl 

20 acetate - 10% methanol /ethyl acetate) to give the 
desired product as an off-white solid foam (0.21 g, 
48%) : X H NMR consistent with structure; MS (IS) m/e 
683 (M + 1); Anal. Calc'd for CaAeNsOe: C, 66.84; 
H, 6.79; N, 12.31. Found: C, 64.83; H, 6.53; N, 

25 12.64. 
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Emnplt 243 




To a stirring solution of the product of Preparation 
5 455 (0.19 g, 0.29 xnmol) and anisole (0.03 roL, 0*30 
mmol) in anhydrous dichloromethane (12 mL) at 0°C was 
added trifluoroacetic acid (1.8 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 

10 ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine , then dried (sodium 

15 sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide an off-white 

20 solid foam (0.11 g, 65%). The free based material 
was dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (1 mL) was added, with stirring. The white 
pr cipitate was c llected by vacuum filtration and 
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rinsed with diethyl ther. Vacuum drying provided 
the desired product (0.12 g) as a white amorphous 
solid: X H NMR consistent with structure; MS (IS) 
m/e 583 (M + 1); Anal. Calc'd for C33H 3 &N 6 <V2HCl : C, 
5 60.46; H, 6.15; N, 12.82. Found: C, 61.22; H, 
6.50; N, 12.75. 



Preparation 456 




10 To a solution of the product of Preparation 454 
(0.50 g, 0.80 mmol) in anhydrous dichloromethane (25 
xnL) at 0°C was added N-me thy lmo rpho 1 ine (0.11 mL, 
0.95 ramol) and 2-chloro-4, 6-dimethoxy-l# 3, 5-triazine 
(0.15 g, 0.87 mmol). This mixture stirred for 1 h, 

15 warming to room temperature, at which time a 2M 
solution of N, N- dime thy lam ine (0.83 mL, 1.67 mmol) 
was added. The reaction stirred for 4 h at room 
temperature, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 

20 ethyl acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, ethyl acetate - 10% methanol /ethyl 
acetate) to give the desired productas a light 
yellow solid foam (0.27 g, 52%): 1 H NMR consistent 

25 with structure; MS (IS) m/e 657 (M + 1); Anal. 
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Calc'd for Cael^eOe: C, 65.84; H, 6.75; N, 12.80. 
Foiand: C, 63.89; H, 6.65; N, 13.06. 



Example 244 




To a stirring solution of the product of Preparation 
456 (0.26 g, 0.40 mmol) and anisole (0.04 mL, 0.42 
mmol) in anhydrous dichlorome thane (15 mL) at 0°C was 
added trif luoroacetic acid (2.3 mL) via syringe. 

10 The reaction was stirred for 4 h, warming to room 
tenperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane . The 

15 combined organic layers were washed with sodium 
bicarbonate , water and brine , then dried ( sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 

20 10% methanol /ethyl acetate - 5% trietbylamine/10% 
methanol /ethyl acetate) to provide an off-white 
solid foam (0.16 g, 64%). The free based material 
was dissolved in thyl acetate (5 mL) and then a 
saturated solution of hydr chloric acid in diethyl 
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ether (1 xnL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
the deBired product {0.17 g) as an off-white 
5 amorphous solid: X H NMR consistent with structure; 
MS (IS) m/e 557 (M + 1); Anal. Calc'd for 
C 3 iH 36 N 6 (V2HCl: C, 59.14; H, 6.08; N, 13.35. Found: 
C, 59.87; H, 6.22; N, 13.16. 

10 Preparation 457 




I 

To a stirring slurry of sodium hydride (1.49 g of a 
60% dispersion in mineral oil, 37.1 mmol) in N,N- 
dimethylformamide (35 mL) at 0°C, was added a 

15 solution of Preparation 450 (4.00 g, 35.4 mmol) in 
N,N-dimethylformamide (25 mL) . This solution 

stirred at 0°C for 10 min then a solution of the 
product of Preparation 2 from Examples Part 2A (10.6 
g, 38.9 mmol) in N,N-dimethylf ormamide (50 mL) was 

20 added. The reaction stirred for 12 h at room 
temperature, at which time it was quenched with 
brine and extracted with ethyl acetate. The 
combi n ed extracts were washed with brine , dried 
(sodium sulfate) and evaporated to provide a yellow 

25 il. Flash chromatography (silica gel, 15%-40% 
ethyl ac tate/hexanes) yielded th desir d product 
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as a light-yellow oil (9.90 g, 92%): 



X H NMR 



consistent with structure; MS (IS) m/e 304 (M - 1) ; 
Anal. Calc'd for Ci 4 Hi5N 3 0 5 : C, 55.08; H. 4.95; N, 
13.76. Found: C, 55.26; H, 4.89; N, 13.62. 



To a suspension of 5% palladium on carbon (2.50 g) 
and tetrahydrofuran (60 mL) , in a Parr reaction 

10 bottle . was added the product of Preparation 457 
(2.60 g, 8.55 mmol) as a solution in 30 mL 
tetrahydrofuran . The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 
3.5 h under a hydrogen atmosphere (35 psi) . The 

15 reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A (3.25 g, 8.55 mmol), 1,3- 
dicyclohexylcarbodiimide (1.94 g, 9.40 mmol) and 1- 

20 hydroxybenzotriazole hydrate (1.28 g, 9.40 mmol) in 
35 mL tetrahydrofuran at room temperature . The 
reaction was stirred for 16 h at room tempera tur , 
then the solvent was evap rated under reduced 
pressure. The residue was dissolved in ethyl 



Preparation 458 
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acetat and th solids w r filt r d away. Th 
filtrate was purified by flash chromatography 
(silica gel, 70% ethyl acetate /hexanes - ethyl 
acetate) to give the desired product as a white 
5 solid foam (4.14 g, 76%): X H NMR consistent with 
structure; MS (IS) m/e 638 (M + 1); Anal. Calc'd 
for C 33 H43N 5 0e: C, 62.15; H, 6.80; N, 10.98. Found: 
C, 62.05; H, 6.85; N, 11.07. 

10 Preparation 4S9 



To a solution of the product of Preparation 458 
(3.95 g, 6.21 znmol) in t e t r ahydr o fur an (60 mL) , 
water (30 mL) and ethanol (10 mL) at roam 

15 temperature was added lithium hydroxide (1 . 04 g, 
24.8 mmol) . The reaction stirred 25 min at room 
temperature, at which time the t etrahydro fur an was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 

20 (the ether extracts were discarded) . The aqueous 
layer was acidified (pH 2-3) with IN HC1 and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 




o 



NH 
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reduced pressur to provide the desired product as 
an off-white solid foam that was used without 
further purification (3.53 g, 93%): *H NMR 

consistent with structure; MS (IS) m/e 610 (M + 1); 
5 Anal. Calc'd for C31H39N5O8.- C, 61.07; H, 6.45; N, 
11:49. Found: C. 59.51; H, 6.17; N, 11.86. 

Preparation 460 




I 

10 To a solution of the product of Preparation 458 
(0.60 g, 0.99 mmol) in anhydrous dichloroznethane (35 
mL) at 0°C was added N-methylmorpholine (0.13 mL, 
1.18 mmol) and 2-chloro-4, 6-dimethoxy-l,3 # 5-triazine 
(0.19 g, 1.09 mmol) . This mixture stirred for 1 h, 

15 warming to room temperature, at which time 
pyrrolidine (0.09 mL f 1.04 mmol) was added. The 
reaction stirred for 2 h at room temperature , then 
the solvent was evaporated under reduced pressure. 
The residue was dissolved in ethyl acetate,, the 

20 solids were filtered away and the filtrate was 
purified by flash chromatography (silica gel, 90% 
ethyl acetate/hexanes - 10% methanol /ethyl acetate) 
. t give the desired product as an off-white solid 
foam (0.375 g, 57%): l H NMR consistent with 
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structure; MS (IS) m/e 661 (M - 1); Anal. Calc'd 
for C35H46N6O7: C, 63.43; H, 7.00; N, 12.68. Found: 
C, 63.03; H, 7.00; N, 12.62. 



To a stirring solution of the product of Preparation 
460 (0.26 g, 0.39 xnmol) and anisole (0.04 znL, 0.42 
znmol) in anhydrous di chl or ome thane (15 mL) at 0°C was 
added trif luoroacetic acid (2.3 mL) via syringe. 

10 The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane . The 

15 combined organic layers were washed with sodium 
bicarbonate , water and brine , then dried ( sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 

20 10% methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide a white solid 
foam (0.17 g, 80%). The free based material was 
dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 

25 eth r (1 mL) was added, with stirring. The white 



Example 245 
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precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
the desired product (0.18 g) as a white amorphous 
solid: X H NHR consistent with structure; MS (IS) 
5 m/e 563 (M + 1); Anal. Calc'd for C 3 oH 3 bN 6 05"2HC1: C, 
56.69; H, 6.34; N, 13.22. Found: C, 58.29; H, 
«.29; N, 13.52. 



Preparation 461 




TO a solution of the product of Preparation 459 
(0.60 g, 0.99 nnnol) in anhydrous dichloromethane (35 
xnL) at 0°C was added N-me thy lmo rpho 1 ine (0.13 mL, 
1.18 xnmol) and 2-chloro-4, 6-dimethoxy-l, 3, 5-triazine 

15 (0.19 g, 1.09 xamol) . Ibis mixture stirred for 1 h, 
warming to room temperature, at which time a 2M 
solution of N,N- dime thy lamine (0.52 mL, 1.04 iranol) 
was added. The reaction stirred for 2 h at room 
temperature, then the solvent was evaporated under 

20 reduced pressure. The residue was dissolved in 
ethyl acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, 90% ethyl acetate /hexanes - 10% 
mefhan 1/ ethyl acetate) to give the desired product 
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as an off-white solid foam (0.35 g, 56%): *H NMR 
consistent with structur ; MS (IS) m/e 635 (M - 1) ; 
Anal. Calc'd for C33H44N6O7: C, 62.25; H, 6.97; N, 
13.20. Found: C, 61.78; H, 6.89; N, 13.05. 



To a stirring solution of the product of Preparation 
461 (0.25 g, 0.39 znmol) and anisole (0.04 mL, 0.42 

10 xnmol) in anhydrous dichloromethane (15 mL) at 0°C was 
added trif luoroacetic acid (2.3 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 

15 organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine , then dried (sodium 
sulfate) and evaporated in vacuo to give an light 

20 yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol /ethyl acetate - 5% triethylamine/10% 
xnethanol/ethyl acetate) to provid a white solid 
foam (0.19 g, 89%). The free based material was 



Example 246 




NH 
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dissolved in (5 mL) ethyl ac tate and then a 
saturated solution of hydrochloric acid in diethyl 
ether (1 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
5 rinsed with diethyl ether. Vacuum drying provided 
the desired product (0.19 g) as a white amorphous 
solid: *H NMR consistent with structure; MS (IS) 
m/e 537 (M + 1) ; Anal. Calc'd for C a 8H36N 6 0 5 '2HCl: C, 
55.17; H, 6.28; N,13.79. Found: C, 56.27; H, 6.15; 
10 N, 14.06. 



To a suspension of 5% palladium on carbon (0.65 g) 
15 and tetrahydrofuran (40 mL) , in a Parr reaction 
bottle, was added the product of Preparation 457 
(0.65 g, 2.14 mmol) as a solution in 20 mL 
tetrahydrofuran. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 
20 2.5 h under a hydrogen atmosphere (35 psi) . The 
reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of th product of Preparation lj 
from Examples Part 2A (0*81 g, 2.14 mmol), 1,3- 



Preparation 462 




NH 
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dicyclohexylcarbodiixnid (0.49 g, 2.35 mmol) and 1- 
hydroxybenzotriazole hydrate (0.32 g # 2.35 mmol) in 
30 mL tetrahydrof uran at room temperature . The 
reaction was stirred for 16 h at room temperature, 
5 then the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 
acetate and the solids were filtered away. The 
filtrate was purified by flash chromatography 
(silica gel, 70% ethyl acetate/hexanes - ethyl 
10 acetate) to give the desired product as a white 

solid foam (0.82 g, 60%): *H NMR consistent with 
structure; MS (IS) m/e 636 (M + 1); Anal. Calc'd 
for C34H45N5O7: C, 64.23; H, 7.13; N,11.02. Found: 
C, 64.53; H, 7.04; N f 10.97. 

15 

Preparation 463 




I 

To a solution of the product of Preparation 462(0.72 
g, 1.14 mmol) in tetrahydrof uran (30 mL) , water (15 
20 mL) and ethanol (5 mL) at room temperature was added 
lithium hydroxide (0.19 g, 4.54 mmol). The reaction 
stirred 25 min at room temperature, at which time 
th tetrahydrof uran was evaporated under reduced 
pressure. The residue was diluted with water and 



SUBSTITUTE SHEET (RUL£ 28) 



WO 00/10565 



PCT/US99/Q3S25 



-613- 

extract d with diethyl ether (the ether extracts 
were discarded) . The aqueous layer was acidified 
(pH 2-3) with IN EC1 and then extracted with diethyl 
ether and ethyl acetate. The combined organic 
5 layers were washed with brine, dried (sodium 

sulfate) and concentrated under reduced pressure to 
provide the desired product as a white solid that 
was used without further purification (0.71 g, 99%): 
hi NMR consistent with structure; MS (IS) m/e 606 (M 
10 - 1). 

Preparation 464 




To a solution of the product of Preparation 463 
(0.20 g, 0.32 xnmol) in anhydrous dichlorome thane (20 

15 mL) at 0°C was added N-metbylmorpholine (0.05 mL, 

0.39 xnmol) and 2-chloro-4 , 6-dimethoxy-l , 3 , 5- triazine 
(0.07 g, 0.35 znmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 
pyrrolidine (0.03 mL, 0.35 mmol) was added. The 

20 reaction stirred for 2 h at room temperature, then 
the solvent was evaporated under reduced pressure. 
The residue was dissolved in ethyl acetate, the 
solids were filtered away and the filtrate was 
purified by flash chromatography (silica g 1, 90% 



SUBSTITUTE SHEET (RULE 28) 



W 00/10565 



PCI7US99/03525 



-614- 

ethyl acetate/hexanes - 10% methanol /ethyl acetate) 
to give the desired product as an off-white solid 
foam (0.18 g, 85%): 2 H NMR consistent with 
structure; MS (IS) m/e 661 (M + 1); Anal. Calc'd 
5 for C 3 6H48N 6 06: C, 65.43; H, 7.32; N, 12.72. Pound: 
C, 64.37; H, 7.24; N, 12.47. 



ample 347 




10 To a stirring solution of the product of Preparation 
464 (0.21 g, 0.31 mmol) and anisole (0.04 mL, 0.42 
xnmol) in anhydrous dichloromethane (15 mL) at 0°C was 
added trif luoroacetic acid (1.8 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 

15 temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 

20 bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol /ethyl acetate - 5% triethylamine/10% 
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methanol/ ttayl acetate) t provide a white solid 
foam (0.15 g, 86%). the free based material was 
dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
5 ether (1 mL) was added, with stirring, the white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
the desired product (0.13 g) as a white amorphous 
solid: *H NMR consistent with structure; MS (IS) 
10 m/e 561 (H + 1); Anal. Calc'd for C 31 H4oNe0 4 '2HCl: C, 
58.76; H, 6.68; N, 13.26, Found: C f 59.73; H, 
6.63; N, 13.35. 



Preparation 465 




To a solution of the product of Preparation 463 
(0.32 g, 0.52 mmol) in anhydrous dichlorome thane (20 
mL) at 0°C was added N-methylmorphol ine (0.07 mL, 
0.62 mmol) and 2-chloro-4, 6-dimethoxy-l, 3, 5-triazine 

20 (0.10 g, 0.57 mmol). this mixture stirred for 1 h, 
warming to room temperature, at which time a 2M 
solution of N,N-dimethylamine (0.29 mL, 0.57 mmol) 
was added, th reaction stirred for 2 h at room 
temperatur , then the solvent was evaporated under 

25 reduced pressure. The residue was dissolved in 
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ethyl acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, 90% ethyl acetate/hexanes - 10% 
methanol /ethyl acetate) to give the desired product 
5 as an off-white solid foam (0.19 g, 58%) : X H NMR 
consistent with structure; MS (IS) m/e 635 (M + 1) ; 
Anal. Calc'd for C34H46N6O6: C, 64.33; H, 7.30; N, 
13.24. Found: C, 63.64; H, 7.35; N, 12.95. 

10 Example 248 



To a stirring solution of the product of Preparation 
465 (0.19 g, 0.29 mmol) and anisole (0.03 mL, 0.33 
ramol) in anhydrous dichlorome thane (15 mL) at 0°C was 

15 added trif luoroacetic acid (1.8 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 

20 was extracted twice with dichlorome thane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 




NH 
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flasb chromatography (silica gel, ethyl acetate - 
10% methanol /ethyl acetate - 5% trietfaylamine/10% 
methanol/ethyl acetate) to provide a white solid 
foam (0.14 g, 88%). The free based material was 
5 dissolved in ethyl acetate (5 znL) and then a 

saturated solution of hydrochloric acid in diethyl 
ether (1 znL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
10 the desired product (0.12 g) as a white amorphous 
solid: X H NMR consistent with structure; MS (IS) 
xn/e 535 (M + 1 ) ; Anal. Calc'd for C29H 3 8N 6 0 4 "2HCl : C, 
57.33; H, 6.64; N, 13.83. Found: C, 58.11 H, 6.61; 
N, 13.78. 



To a suspension of 5% palladium on carbon (2.60 g) 
and tetrahydrofuran (100 mL) , in a Parr reaction 

20 bottle, was added the product of Preparation 136 
from Examples Part 2A (5.00 g, 15.3 mmol) as a 
solid. The reaction bottle was placed on a Parr 
shaker, and shaken at r on temperature f r 2 h under 
a hydrogen atmosphere (40 psi) . Th reaction was 

25 filtered thr ugh a pad f Celite 521 and the 



15 



Preparation 466 




SUBSTITUTE 8HEET (RULE 26) 



WO 00/10565 



-618- 



PCTAJS99/03525 



filtrate was then added to a previously prepared 
mixture of the product of Preparation lj from 
Examples Part 2A (5.80 g, 15.3 mmol), 1,3- 
dicyclohexylcarbodiimide (3.48 g, 16.9 znmol) and 1- 
5 hydroxybenzotriazole hydrate (2.29 g, 16.9 mznol) in 
50 mL tetrahydrofuran at 0°C. The reaction was 
stirred for 16 h at room temperature, then the 
solvent was evaporated under reduced pressure. The 
residue was dissolved in ethyl acetate and the 1,3- 

10 dicyclohexylurea was filtered away. The filtrate 
was purified by flash chromatography (silica gel, 
80% ethyl acetate/hexanes - 5% methanol /ethyl 
acetate) to give the desired product as a light 
yellow solid foam (7.96 g, 80%): X H NMR consistent 

15 with structure; MS (IS) m/e 656 (M + 1); Anal. 
Calc'd for C37H45N5O6: C, 67.77; H, 6.92; N, 10.68. 
Pound: C, 67.49; H # 6.88; N, 11.71. 



Preparation 467 




20 

To a solution of the product of Preparation 466(8.73 
g, 13.3 mmol) in tetrahydrofuran (120 mL) and water 
(60 mL) at room tenqperature was added lithium 
hydroxide (2.23 g, 53.2 mmol). The reacti n stirred 
25 35 min at room temperature, at which time the 
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tetrahydrofuran was evaporated under reduced 
pressure. The residue was diluted with water and 
extracted with diethyl ether (the ether extracts 
were discarded) . The aqueous layer was acidified 
5 (pH 2-3) with IN HCl and then extracted with diethyl 
ether and ethyl acetate. The combined organic 
layers were washed with brine, dried (sodium 
sulfate) and concentrated under reduced pressure to 
provide the desired product as a light yellow solid 
10 foam that was used without further purification 

(8.18 g, 98%) : X H NMR consistent with structure; MS 
(IS) m/e 628 (M + 1); Anal. Calc'd for C35H41N5O6: C, 
66.97; H, 6.58; N, 11.16. Found: C, 66.68; H f 
6.75; N, 11.12. 

15 

Preparation 468 




To a solution of the product of Preparation 467 
(2.90 g, 4.61 mmol) in anhydrous dichlorome thane (40 

20 mL) at 0°C was added N-me thy Into rpholine (0.61 mL, 

5.53 mmol) and 2-chloro-4, 6-dijnethoxy-l, 3,5-triazine 
(1.05 g, 5.99 mmol). This mixture stirred for 1 h, 
warming t room temperatur , at which time 4* 
methylpiperidine (0.60 mL, 5.07 mmol) was add d. 

25 The reaction stirred f r 2 h at room temperatur f 
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then more 2-chloro-4,6-dimeth xy-1, 3, 5-triazine 
(0;20 g) was added. The reaction was stirred for 
another 1 h and the solvent was evaporated under 
reduced pressure . The residue was dissolved in 
5 ethyl acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, ethyl acetate - 10% methanol /ethyl 
acetate) to give the desired product as a light 
yellow solid foam (2.99 g, 92%): a H NMR consistent 
10 with structure; MS (IS) m/e 709 (M + 1); Anal. 
Calc'd for C4iH 52 N 6 0 5 : C, 69.47; H, 7.39; N, 11.85. 
Found: C, 69.30; H, 7.47; N, 11.92. 



Example 349 and 350 



15 




To a stirring solution of the product of Preparation 
468 (4.40 g, 6.20 mmol) and anisole (0.71 mL. 6.50 
xnmol) in anhydrous dichloromethane (140 mL) at 0°C 
was added trifluoroacetic acid (14 mL) via syringe. 

20 The reaction was stirred for 4 h warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 

25 combined organic layers were washed with sodium 
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bicarbonate, wat r and brin , then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 5% methanol /ethyl 
5 acetate- 5% triethylamine/10% methanol /ethyl 

acetate) to provide the desired product as a light 
yellow solid foam (3.75 g, 99%). X H NMR consistent 
with structure; MS (IS) m/e 609 (M + 1); Anal. 
Calc'd for Ca^N^Oj: C, 71.03; H, 7.29; N, 13.80. 

10 Found: C, 69.83; H, 7.17; N, 13.54. 

Diastereomeric separation: the desired product was 
resolved by HPLC [Kromasil packing material, 15% 3A 
alcohol/ 85% heptane (w/ 0.2% DMEA) ] to provide two 
diastereomers. The first diastereomer (1.30 g) 

15 (retention time = 6.77 min) was dissolved in ethyl 
acetate (20 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (3 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 

20 Vacuum drying provided Example 249 (1.10 g) as a 
white amorphous solid: X H NMR consistent with 
structure; MS (IS) m/e 609 (M + 1); Anal. Calc'd 
for C 36 H44N 6 03'HC1: C, 67.02; B, 7.03; M, 13.03. 
Found: C, 66.53; H, 6.96; N, 12.80. The second 

25 diastereomer (1.50 g) (retention time =9.17 min) 
was dissolved in ethyl acetate (20 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (3 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 

30 rinsed with diethyl ether. Vacuum drying provided 
Example 250 (1.47 g) as a white amorphous solid: 
*H NMR consistent with structure; MS (IS) m/e 609 (M 
+ 1); Anal. Calc'd f r Ca^^Oa-RCl: C, 67.02; H, 
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10 



15 



20 



7.03; N, 13.03. Pound: C, 66.08; H, 6.95; N, 
12.71. 



To a solution of the product of Preparation 467 
(5.10 g, 8.11 mmol) In anhydrous dlchloromethane (75 
mL) at 0°C was added N-methylmorpholine (1.07 mL, 
9.73 mmol) and 2-chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 
(1.85 g, 10.5 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 
pyrrolidine (0.75 mL, 8.93 mmol) was added. The 
reaction stirred for 2 h at room temperature, then 
more 2-chloro-4, 6-dimethoxy-l, 3 , 5-triazine (0.20 g) 
was added. The reaction was stirred for another 1 h 
and the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 
acetate, the solids were filtered away and the 
filtrate was purified fay flash chromatography 
(silica gel, ethyl acetate - 10% methanol /ethyl 
acetate) to give the desired product as a light 
yellow solid foam (5.30 g, 96%): *H NMR consistent 
with structure; MS (IS) m/e 681 (M + 1); Anal. 
Calc'd for C 39 HibN 6 05: C, 68.80; H, 7.11; N, 12.34. 
Pound: C, 68.07; H, 7.10; N, 12.85. 



Preparation 469 




NH 
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Btaaple 251 and 252 




To a stirring solution of the product of Preparation 
5 469 (5.15 g, 7.55 mmol) and anisole (0.86 mL, 7.93 
inmol) in anhydrous dichloromethane (150 mL) at 0°C 
was added trifluoroacetic acid (15 mL) via syringe. 
The reaction was stirred for 4 h warming to room 
temperature and then was quenched by pouring over 

10 ice-cooled saturated sodium bicarbonate. The 

organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate , water and brine, then dried (sodium 

15 sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 5% methanol /ethyl 
acetate - 5% triethylamine/10% methanol /ethyl 
acetate) to provide the desired product as an off- 

20 white solid foam (4.11 g, 94%). *H NMR consistent 
with structure; MS (IS) m/e 581 (M + 1); Anal. 
Calc'd for C34H40N6O3: C, 70.32; H, 6.94; N, 14.47. 
Pound: C, 70.34; H, 6.79; N, 13.70. 
Diastereomeric separation: the desired product was 

25 r solved by HPLC [Kromasil packing material, 15% 3A 
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alcohol/ 85% heptane (w/ 0.2% DMEA) ] to provide 
twodiaster earners. The first diastereomer (1.70 g) 
(retention time = 7.72 min) was dissolved in ethyl 
acetate (20 mL) and then a saturated solution of 
5 hydrochloric acid in diethyl ether (3 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
Vacuum drying provided Example 251 (1.27 g) as a 
off-white amorphous, solid: *H NMR consistent with 

10 structure; MS (IS) m/e 581 (M + 1); Anal. Calc'd 
for C34H 40 N 6 O3*2HCl: C, 66.17; H, 6.70; N, 13.62. 
Found: C, 65.65; H, 6.90; N, 13.48. The second 
diastereomer (1.40 g) (retention time = 10.81) was 
dissolved in ethyl acetate (20 mL) and then a 

15 saturated solution of hydrochloric acid in diethyl 
ether (3 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
Example 252 (1.47 g) as a off-white amorphous solid: 

20 *H NMR consistent with structure; MS (IS) m/e 581 (M 
+ 1); Anal. Calc'd for C 34 H4oN 6 <V2HCl: C, 66.17; H, 
6.70; N, 13.62. Found: C, 65.73; H, 7.03; N, 
13.31. 
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Preparation 470 




To a suspension of 5% palladium on carbon (2.60 g) 
and tetrahydrofuran (100 mL) , in a Parr reaction 
5 bottle, was added the product of Preparation 99 from 
Examples Part 2A (5.00 g, 15.3 mmol) as a solid. 
The reaction bottle was placed on a Parr shaker, and 
shaken at roam temperature for 2 h under a hydrogen 
atmosphere (40 psi) . The reaction was filtered 

10 through a pad of Celite 521 and the filtrate was 
then added to a previously prepared mixture of the 
product of Preparation 1 j from Examples Part 2A 
(5.80 g, 15.3 mmol) , 1, 3-dicyclohexylcarbodiimide 
(3.48 g, 16.9 mmol) and 1-hydroxybenzotriazole 

15 hydrate (2.29 g, 16.9 mmol) in 50 mL tetrahydrofuran 
at 0°C. Hie reaction was stirred for 16 h at room 
temperature, then the solvent was evaporated under 
reduced pressure. Hie residue was dissolved in 
ethyl acetate and the 1 # 3-dicyclohexylurea was 

20 filtered away. Hie filtrate was purified by flash 
chromatography (silica gel, 80% ethyl 
ac tate/hexanes - 5% methanol /ethyl acetate) t give 
the desired product as a light yell w solid foam 
(7.96 g, 80%): l H NMR consistent with structure; 
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MS (IS) m/e 682 (M + 1); Anal. Calc'd for C39H47N5O6: 
C, 68.70; H, 6.95; N, 10.27. Found: C, 68.27; H, 
6.86; N, 10.77. 



To a solution of the product of Preparation 470 
(8.73 g, 13.3 mmol) in tetrahydrofuran (120 znL) and 
water (60 mL) at room temperature was added lithium 

10 hydroxide (2.23 g, 53.2 mmol). The reaction stirred 
35 min at room temperature, at which time the 
tetrahydrofuran was evaporated under reduced 
pressure. The residue was diluted with water and 
extracted with diethyl ether (the ether extracts 

15 were discarded) . The aqueous layer was acidified 

(pH 2-3) with IN HC1 and then extracted with diethyl 
ether and ethyl acetate. The combined organic 
layers were washed with brine, dried (sodium 
sulfate) and concentrated under reduced pressure to 

20 provide the desired product as a light yellow solid 
foam that was used without further purification 
(8.18 g, 98%): l E NMR consistent with structure; MS 
(IS) m/e 654 (M + 1); Anal. Calc'd for C 3 7H4 3 N 5 0 6 : c, 



5 



Preparation 471 
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67.98; H, 6.63; N, 10.71. F und: C, 66.83; H, 
6.59; N, 10.50. 

Preparation 472 




5 To a solution of the product of Preparation 471 

(1.00 g, 1.52 mmol) in anhydrous dichloromethane (30 
mL) at 0°C was added N-methylmorpholine (0.20 mL, 
1.82 mmol) and 2-chloro-4, 6-dimethoxy-l,3, 5-triazine 
(0.35 g, 1.98 mmol). This mixture stirred for 1 h, 

10 warming to room temperature, at which time a 2M 

solution of N, N-dimethylamine (0.84 mL, 1.68 mmol) 
was added. The reaction stirred for 2 h at room 
temperature, then more 2-chloro-4, 6-dimethoxy-l, 3 , 5- 
triazine (0.08 g) was added. The reaction was 

15 stirred for another 1 h and the solvent was 

evaporated under reduced pressure. The residue was 
dissolved in ethyl acetate, the solids were 
filtered away and the filtrate was purified by flash 
chromatography (silica gel, 90% ethyl 

20 acetate /hexanes - 10% methanol/ethyl acetate) to 
give the desired product as a light yellow solid 
foam (0.83 g, 80%): l H NMR consistent with 
structure; MS (IS) m/e 681 (M + 1); Anal. Calc'd 
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for C 3 9H 4 eN 6 0 5 : C, 68.80; H, 7.11; N, 12.34. Found: 
C, 68.23; H, 7.03; N, 12.66. 



5 To a stirring solution of the product of Preparation 
472 (3.10 g, 4.52 mmol) and anisole (0.52 mL, 4.75 
mmol) in anhydrous dichl or ome thane (100 mL) at 0°C 
was added trif luoroacetic acid (10 mL) via syringe. 
The reaction was stirred for 4 h warming to room 

10 temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with di chlorome thane . The 
combined organic layers were washed with sodium 

15 bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 5% methanol /ethyl 
acetate - 5% triethylamine/10% methanol/ ethyl 

20 acetate) to provide the desired product as an off- 
white solid foam (2.40 g, 91%). X H NMR consistent 
with structure; MS (IS) m/ 581 (M + 1); Anal. 
Calc'd for CiiHtoNeOs: C, 70.32; H, 6.94; N, 14.47. 
Found: C, 69.36; H, 6.71; N, 14.10. 



Example 253 




NH 
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Diastereomeric s paration: the desired pr duct was 
resolved by HPLC [Rromasil packing material, 15% 3A 
alcohol/ 85% heptane (w/ 0.2% DMEA) ] to provide two 
diastereomers. The second diastereomer (0.76 g) 
5 (retention time = 9.98 min) was dissolved in ethyl 
acetate (15 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (2 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
10 Vacuum drying provided Example 253 (0.70 g) as a 
white amorphous solid: l H NMR consistent with 
structure; MS (IS) m/e 581 (M + 1); Anal. Calc'd 
for C 3 4H4oN603*HCl: C, 66.18; H, 6.70; N, 13.62. 
Found: C, 64.39; H, 6.69; N, 13.19. 

15 

Preparation 473 




To a solution of the product of Preparation 5 from 
Examples Part 2A (3.60 g, 5.90 mznol) in anhydrous 

20 dichlorome thane (60 mL) at 0°C was added N- 

me thy Imorpho 1 ine (0.78 mL, 7.08 mmol) and 2-chloro- 
4 , 6-dimethoxy-l , 3 , 5- triazine (1*35 g, 7.67 mmol). 
This mixtur stirred for 1 h, warming to room 
temperature, at which time a 2M solution of N.N- 

25 dimethylamine (3.30 mL f 6.49 mmol) was added. Th 
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reaction stirred for 2 h at room temperature, then 
more 2-chloro-4, 6-dimethoxy-l, 3, 5-triazine (0.30 g) 
was added. The reaction was stirred for another 1 h 
and the solvent was evaporated under reduced 
5 pressure. The residue was -dissolved in ethyl 
acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, ethyl acetate - 10% methanol/ethyl 
acetate) to give the desired product as a light 
10 yellow solid foam (2.93 g, 78%): *H NMR consistent 
with structure; MS (IS) m/e 637 (M + 1); Anal. 
Calc'd for C33H44N6O7: C, 62.25; H, 6.97; N, 13.20. 
Found: C, 61.02; H, 6.67; N, 13.72. 

15 Enrols 254 



To a stirring solution of the product of Preparation 
473 (3.60 g, 5.65 mznol) and anisole (0.65 mL, 5.93 
xnmol) in anhydrous di chl or ome thane (130 mL) at 0°C 
20 was added trifluoroacetic acid (13 mL) via syringe. 
The reaction was stirred for 4 h warming to room 
teanperatur and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and th aqueous layer 




SUBSTITUTE SHEET (RULE 28) 



WO 00/10365 



PCI7US99AB525 



-631- 

was extracted twice with dichlorome thane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
5 yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 5% methanol /ethyl 
acetate - 5% triethylamine/10% methanol /ethyl 
acetate) to provide the desired product as an off- 
white solid foam (2.20 g, 73%). l H NMR consistent 

10 with structure; MS (IS) m/e 537 (M + 1); Anal. 
Calc'd for C a8 H36N60 5 : C, 62.67; H, 6.76; N, 15.66. 
Found: C, 62.53; H, 6.62; N, 15.57. 
Diastereomeric separation: the product was resolved 
by HFLC [Kromasil packing material, 15% 3A alcohol/ 

15 85% heptane (w/ 0.2% DMEA) ] to provide two 

di aster earners . The second diastereomer (0.45 g) 
(retention time = 10.70 min) was dissolved in ethyl 
acetate (10 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (2 mL) was added, 

20 with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
Vacuum drying provided Example 254 (0.40 g) as a 
white amorphous solid: 1 H NMR consistent with 
structure; MS (IS) m/e 537 (M + 1); Anal. Calc'd 

25 for C 2 8H36Nfi0 5 "2HCl: C, 55.17; H, 6.28; N, 13.79. 
Found: C, 56.56; H, 6.38; N, 14.26. 
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Preparation 474 




5 To a stirring slurry of sodium hydride (0*155 g of a 
60% dispersion in mineral oil, 3.86 mmol) in N,N- 
dimethylf ormami de (30 mL) at OoC, was added a 
solution of 3-nitropyrrole (0.600 g, 3*68 mmol) in 
N f N-dimethylformamide (10 mL) . This solution 

10 stirred at OoC for 10 min then a solution of the 

product of Preparation 5, Examples Part 1, in N,N- 
dimethylf ormami de (10 mL) was added. The reaction 
was stirred at room temperature for 15 h, , at which 
time it was quenched with brine and extracted with 

15 ethyl acetate* The combined extracts were washed 

with brine, dried (sodium sulfate) and evaporated to 
provide a yellow oil, which contained a 9:1 mixture 
of the desired regioisomer and the undesired 5- 
nitro- 4 -methyl regioisomer. Flash chromatography 

20 (silica gel, 20%-50% ethyl acetate/hexanes) yielded 
the desired product as a light -yellow solid (2.53 g, 
60%) * 
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Preparation 475 




To a stirring solution of the product of Preparation 
5 474 (1.01 g, 1.59 znmol) in dioxane (30 mL) and water 
(15 mL) at room temperature was added lithium 
hydroxide (0.26 g, 6.30 mmol) . The reaction stirred 
25 min at room temperature, at which time the 
dioxane was evaporated under reduced pressure. The 

10 residue was diluted with water and extracted with 
diethyl ether (the ether extracts were discarded) . 
The aqueous layer was acidified (pH 2-3) with IN HCl 
and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 

15 with brine, dried (sodium sulfate) and concentrated 
under reduced pressure to provide the desired 
product as a light tan solid foam that was used 
without further purification (0. 96 g, 99%): 
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Preparatlon 476 




To a stirring solution of Preapation 475 (0.433 g, 
5 1.46 mmol), L-proline methyl ester hydrochloride 

(0.241 g, 1.46 mmol), 1-hydroxybenzotriazole hydrate 
(0.200 g, 1.46 mmol) and N,tt-diisopropylethylamine 
(0.660 g, 5.10 mmol) in anhydrous 1, 2-dichlormethane 
(30 mL) , at room temperature, was added l-(3- 

10 dimethylaminopropyl)-3-ethylcarbodiimide (0.310 g, 
1.60 mmol). The reaction was stirred for 18 h at 
room temperature, quenched with water (50 mL) and 
the aqueous layer was extracted with ethyl acetate. 
The combined extracts were washed with 10% citric 

15 acid, saturated sodium bicarbonate, water and brine, 
dried (sodium sulfate) and evaporated to provide a 
yellow solid. Rotary chromatography (silica gel, 
35% ethyl acetate /hexanes - 85% ethyl 
acetate/hexanes) gave 0.250 g (42%) of the desired 

20 productas a white foam solid. 
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Preparation 477 




5 To a suspension of 5% palladium on carbon (1.75 g) 
ethyl acetate (90 mL) and ethanol (10 znL) , in a Parr 
reaction bottle, was added the product of 
Preparation 476 (3.51 g, 11.5 mmol) as a solid. The 
reaction bottle was placed on a Parr shaker, and 

10 shaken at room temperature for 45 min under a 
hydrogen atmosphere (35 psi) . The reaction was 
filtered through a pad of Celite 521. The filtrate 
was evaporated to an orange solid foam which was 
then added to a previously prepared mixture of the 

15 product of Preparation Id (4.33 g, 11.5 mmol) and 1- 
hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 
50 mL dioxane at room temperature. This solution 
stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 10.3 mmol) was 

20 added. The reaction was stirred at room temperature 
for 15 h, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 
ethyl acetate and the 1, 3-dicyclohexylurea was 
filtered away. Th filtrate was purified by flash 
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chromatography (silica gel, 75% thyl 
acetate/hexanes - 10% methanol/etbyl acetate) to 
give the desired product as a light tan solid foam 
<4.5 g, 62%) : 

5 

Example 355 




To a stirring solution of the product of Preparation 
10 477 (0.77 g, 1.12 mmol) and anisole (0.05 mL, 0.47 
xnmol) in anhydrous dichlorome thane (20 mL) at OoC 
was added trif luoroacetic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
15 ice-cooled, saturated sodium bicarbonate. The 

organic layer was collected and the aqueous layer 
was extracted twice with dichlorome thane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
20 sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 100% ethyl acetate 
- 5% methanol/ 95% ethyl ac tate - 5% 
trie thyl amine/ 10% methanol/ 85% thyl acetate) to 
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provide the desired product as an off-white solid 
foam (0.625 g, 95%) . 



To a stirring solution of the product of Preparation 
475 (0.433 g, 1.46 xnmol), pyrrolidine (0.241 g, 1.46 

10 mmol), 1-hydroxybenzotriazole hydrate (0.200 g, 1.46 
mmol) and N f N-diisopropylethylamine (0.660 g, 5.10 
mmol) in anhydrous 1, 2 -di chlorine thane (30 mL) , at 
room temperature, was added l-(3- 
dimethylaminopropyl)-3-etl^lcarbodiiinide (0.310 g, 

15 1.60 mmol). The reaction was stirred for 18 h at 
room temperature, quenched with water (50 mL) and 
the aqueous layer was extracted with ethyl acetate. 
The combined extracts were washed with 10% citric 
acid, saturated sodium bicarbonate, water and brine/ 

20 dried (sodium sulfate) and evaporated to provide a 
yellow solid. Flash chromatography (silica gel, 40% 
ethyl acetate/hexanes - 100% ethyl acetate) gave 
0.250 g (42%) of the desired product as a white foam 
solid* 



Preparation 478 



O-N 



2 
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Preparation 479 




To a suspension of 5% palladium on carbon (1.75 g) 
5 ethyl acetate (50 mL) and ethanol (25 mL) , in a Parr 
reaction bottle, was added Preparation 478 (3.51 g, 
11.5 xnmol) as a solid. The reaction bottle was 
placed on a Parr shaker, and shaken at room 
temperature for 45 min under a hydrogen atmosphere 

10 (35 psi) . The reaction was filtered through a pad 
of Celite 521. The filtrate was evaporated to an 
orange solid foam which was then added to a 
previously prepared mixture of the product of 
Preparation Id (4.33 g, 11.5 mmol) and 1- 

15 hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 
50 mL dioxane at room temperature. Ibis solution 
stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 10.3 mmol) was 
added. The reaction was stirred at room temperature 

20 for 15 h, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 
ethyl acetate and the 1, 3-dicyclohexylurea was 
filtered away. The filtrate was purified by flash 
chromatography (silica gel, 50% ethyl 

25 ac tate/hexanes - 100% ethyl acetat ) to give the 
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desired product as a light tan solid foam (4.5 g, 
62%) . 

256 



NH 



ft 

OnJ 



To a stirring solution of the product of Preparation 
479 (0.77 g, 1.12 mmol) and anisole (0.05 mL, 0.47 
ramol) in anhydrous dichlorome thane (20 mL) at OoC 
was added trifluoroacetic acid via syringe. The 

10 reaction was stirred for 4 h, warming to room 

temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichlorome theme . The 

15 combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 100% ethyl acetate 

20 - 5% methanol/ 95% ethyl acetate - 5% 

triethylamine/10% methanol/ 85% ethyl acetate) to 
provide the desired product as an off-white solid 
foam (0.625 g, 95%) . 
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Preparatlon 480 




To a stirring slurry of sodium hydride (0.155 g of a 
5 60% dispersion in mineral oil, 3.86 mmol) in N,N- 
dimethylf ormamide (30 mL) at OoC, was added a 
solution of 3-nitropyrrole (0.600 g, 3.68 mmol) in 
N,N-dimethylf ormamide (10 mL) . This solution 
stirred. at OoC for 10 min then a solution of the 

10 product of Preparation 5, Examples Part 1 in N,N- 
dimethylformaxnide (10 mL) was added. The reaction 
was stirred at room temperature for 15 h, , at which 
time it was quenched with brine and extracted with 
ethyl acetate. The combined extracts were washed 

15 with brine, dried (sodium sulfate) and evaporated to 
provide a yellow oil, which contained a 9:1 mixture 
of the desired regioisomer and the undesired 5- 
nitro-4-methyl regioisomer. Flash chromatography 
(silica gel, 20%-50% ethyl acetate/hexanes) yielded 

20 the desired product as a light-yellow solid (2.53 g, 
60%) . 
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Preparation 481 




To a stirring solution of the product of Preparation 
5 480 (1.01 g, 1.59 mmol) in dioxane (30 mL) and water 
(IS mL) at room temperature was added lithium 
hydroxide (0.26 g, 6.30 mmol). The reaction stirred 
25 min at room temperature, at which time the 
dioxane was evaporated under reduced pressure. The 

10 residue was diluted with water and extracted with 
diethyl ether ( the ether extracts were discarded) . 
The aqueous layer was acidified (pH 2-3) with IN HC1 
and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 

15 with brine, dried (sodium sulfate) and concentrated 
under reduced pressure to provide the desired 
product as a light tan solid foam that was used 
without further purification (0. 96 g. 99%). 
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Preparation 482 




To a stirring solution of the product of Preparation 
5 481 (0.433 g, 1.46 nnnol), L-proline methyl ester 
hydrochloride (0.241 g, 1.46 mmol) , 1- 
hydroxybenzotriazole hydrate (0.200. g, 1.46 mmol) 
and N,N-diisopropylethylamine (0.660 g, 5.10 mmol) 
in anhydrous 1 , 2-dichlormethane (30 mL), at roam 

10 temperature, was added 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.310 g, 1.60 mmol) . The 
reaction was stirred for 18 h at room temperature, 
quenched with water (50 mL) and the aqueous layer 
was extracted with ethyl acetate. The combined 

15 extracts were washed with 10% citric acid, saturated 
sodium bicarbonate, water and brine, dried (sodium 
sulfate) and evaporated to provide a yellow solid. 
Rotary chromatography (silica gel, 35% ethyl 
acetate/hexanes - 85% ethyl acetate/hexanes) gave 

20 0.250 g (42%) of the desired product as a white foam 
solid. 
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Preparatin 483 




To a suspension of 5% palladium on carbon (1.75 g) 
5 methanol (25 xnL) , was added the product of 

Preparation 482 (3.51 g, 11.5 mmol) as a solid. The 
reaction was stirred at room temperature for 3-4 h 
under 1 atmosphere of H 2 . The reaction was filtered 
through a pad of Celite 521. The filtrate was 

10 evaporated to an off-white solid foam which was then 
added to a previously prepared mixture of the 
product of Preparation Id (4.33 g, 11.5 mmol) and 1- 
hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 
50 mL N,N-dimethylf ormamide at room temperature . 

15 This solution stirred for 15 min at which time 1,3- 
dicyc lohexy Icarbodi imide (1.66 g, 10.3 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, , then quenched with brine and extracted 
with ethyl acetate. The combined extracts were 

20 washed with brine, dried (sodium sulfate) , and 

evaporated to give a tan s lid foam. The crude foam 
was purified by flash chromatography (silica gel, 
75% thyl acetat /hexanes - 10% methanol /ethyl 
acetate) to provid the separated diast reomers, 
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Preparation 483A and Preparation 483B as off-white 
solid foams (4.5 g, 62%). 



To a stirring solution of the product of Preparation 
483A (0.77 g, 1.12 mmol) and anisole (0.05 mL, 0.47 
mmol) in anhydrous dichloromethane (20 xnL) at OoC 

10 was added trifluoroacetic acid via syringe. The 
reaction was stirred for 4 h, wanning to room 
temperature and then was quenched by pouring over 
ice- cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 

15 was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 

20 flash chromatography (silica gel, 100% ethyl acetate 
- 5% methanol/ 95% ethyl acetate - 5% 
triethylamine/10% methanol/ 85% ethyl acetate) to 
provide the desired product as an white solid foam 
(0.625 g, 95%) : 



Example 257 




NH 
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Kxaaple 258 




To a stirring solution of the product of Preparation 
5 483B (0.77 g, 1.12 ramol) and anisole (0.05 mL, 0.47 
mmol) in anhydrous dichloroxne thane (20 mL) at OoC 
was added trifluoroacetic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 

10 ice- cooled, saturated sodium bicarbonate. The 

organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 

15 sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 100% ethyl acetate 
- 5% methanol/ 95% ethyl acetate - 5% 
trietfaylamine/10% methanol/ 85% ethyl acetate) to 

20 provide the desired product as an white solid foam 
(0.625 g, 95%) . 
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Prep oration 484 




5 

To a stirring solution of the product of Preparation 
481 (0.433 g, 1.46 mmol) , L -pro line methyl ester 
hydrochloride (0.241 g, 1.46 mmol) , 1- 
hydroxybenzotriazole hydrate (0.200 g, 1.46 mmol) 

10 and N,N-diisopropylethylamine (0.660 g, 5.10 mmol) 
in anhydrous 1, 2-dichlormethane (30 mL) , at room 
temperature, was added 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (0.310 g, 1.60 mmol). The 
reaction was stirred for 18 h at room temperature, 

15 quenched with water (50 mL) and the aqueous layer 
was extracted with ethyl acetate* The combined 
extracts were washed with 10% citric acid, saturated 
sodium bicarbonate, water and brine, dried (sodium 
sulfate) and evaporated to provide a yellow solid. 

20 Rotary chromatography (silica gel, 35% ethyl 

acetate /hexanes - 85% ethyl acetate/hexanes) gave 
0.250 g (42%) of the desired product as a white foam 
solid. 
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Preparation 485 




5 To a suspension of 5% palladium on carbon (1.75 g) 
methanol (25 xnL) , was added the product of 
Preparation 484 (3.51 g, 11.5 mmol) as a solid. The 
reaction was stirred at room temperature for 3-4 h 
under 1 atmosphere of H 2 . The reaction was filtered 

10 through a pad of Celite 521. The filtrate was 

evaporated to an off-white solid foam which was then 
added to a previously prepared mixture of the 
product of Preparation Id (4.33 g, 11.5 mmol) and 1- 
hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 

15 50 mL N,N- dime thy lformamide at room teuperature . 

This solution stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 10.3 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, , then quenched with brine and extracted 

20 with ethyl acetate. The combined extracts were 
washed with brine, dried (sodium sulfate), and 
evaporated to give a tan solid foam. The crude foam 
was purified by flash chromatography (silica gel, 
75% ethyl acetate/hexan s - 10% methanol /ethyl 
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acetate) to provide the desired product as an off- 
white solid foam (4.5 g, 62%). 



Example 259 




To a stirring solution of the product of Preparation 
485 (0.77 g, 1.12 mmol) and anisole (0.05 mL, 0.47 
mmol) in anhydrous dichlorome thane (20 mL) at OoC 

10 was added trif luoroacetic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 

15 was extracted twice with dichlorome thane . The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 

20 flash chromatography (silica gel, 100% ethyl acetate 
- 5% methanol/ 95% ethyl acetate - 5% 
triethylamine/10% methanol/ 85% ethyl acetate) to 
provide the desired product as a white solid foam 
(0.625 g, 95%) . 
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Preparation 486 - 




5 To a stirring slurry of sodium hydride (0.750 g of a 

60% dispersion in mineral oil, 18.7 xnmol) in N,N- 
dimethylf ormamide (40 mL) at 0°C, was added a solution of 3- 
nitropyrrole (2.00 g, 17.8 ramol) in N,N-dimethylf ormamide 
(25 mL) . This solution stirred at 0°C for 10 min then a 

10 solution of the product of Preparation 5 from Examples Part 
1 (4.77 g, 19.6 mmol) in N,N-dimethylf ormamide (10 mL) was 
added. The reaction was stirred at roam temperature for 15 
h, at which time it was quenched with brine and extracted 
with ethyl acetate. The combined extracts were washed with 

15 brine, dried (sodium sulfate) and evaporated to provide a 

yellow oil. Flash chromatography (silica gel, 20%-50% ethyl 
acetate /hexanes) yielded the desired product as a light- 
yellow oil (4.77 g, 98%): *H NMR consistent with structure; 
MS (IS) m/e 275 (M + 1) • 

20 
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Preparation 487 
/ 




To a stirring solution of the product of Preparation 486 
(4*70 g, 17.1 rranol) in dioxane (100 mL) and water (50 mL) at 
5 room temperature was added lithium hydroxide (2.88 g, 68.5 
mmol) . The reaction stirred 25 min at room temperature/ at 
which time the dioxane was evaporated under reduced 
pressure. The residue was diluted with water and extracted 
with diethyl ether (the ether extracts were discarded) . The 

10 aqueous layer was acidified (pH 2-3) with IN HC1 and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine , dried 
(sodium sulfate) and concentrated under reduced pressure to 
provide the desired product as a light tan solid foam that 

15 was used without further purification (4.11 g, 98%) : l H NMR 
consistent with structure; MS (IS) m/e 247 (M + 1) . 
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Preparation 4B8 




To a stirring solution of the product of Preparation 487 
(2.50 g, 10.1 mrnol), L-proline methyl ester hydrochloride 
5 (2.10 g, 12.7 ramol), 1-hydroxybenzotriazole hydrate (1.72 g, 
12 . 7 ramol ) and N, N-diisopropylethylamine (4.40 mL, 25.4 
mrnol) in anhydrous dichloxmethane (90 mL) , at room 
temperature, was added 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide (2.63 g # 13.7 mrnol). The reaction was 

10 stirred for 18 h at room temperature, then was quenched with 
water and the aqueous layer was extracted with ethyl 
acetate. The combined extracts were washed with 10% citric 
acid, saturated sodium bicarbonate, water and brine, dried 
(sodium sulfate) and evaporated to provide a yellow solid. 

15 Flash chromatography (silica gel, 35% ethyl acetate/hexanes 
- 85% ethyl acetate/hexanes) gave 2.76 g (76%) of the 
desired product as a white foam solid: *H NMR consistent 
with structure; MS (IS) m/e 358 (M + 1) . 
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Prapamtion 489 




To a suspension of 5% palladium on carbon (1.30 g) in ethyl 
acetate (90 mL) and ethanol (10 mL) , in a Parr reaction 
5 bottle, was added the product of Preparation 488 (1.30 g, 
3.63 znmol) as a solid. The reaction bottle was placed on a 
Parr shaker, and shaken at room temperature for 45 min under 
a hydrogen atmosphere (35 psi) . The reaction was filtered 
through a pad of Celite 521. The filtrate was evaporated to 

10 an orange solid foam which was then added to a previously 
prepared mixture of the product of Preparation Id from 
Examples Part 2A (1.38 g, 3.63 mmol) and 1- 
hydroxybenzotriazole hydrate (0.54 g, 4.00 mmol) in dioxane 
(50 mL) at room temperature. This solution stirred for 15 

15 min at which time 1, 3-dicyclohexylcarbodiimide (0.83 g f 4.00 
mmol) was added. The reaction was stirred at room 
temperature for 15 h, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in ethyl 
acetate and the 1,3-dicyclohexylurea was filtered away. The 

20 filtrate was purified by flash chromatography (silica gel, 
75% ethyl acetate/hexanes - 10% methanol /ethyl acetate) to 
give the desired product as a tan solid 
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foam (0.91 g, 40%): *H NMR consistent with structure; MS 
(IS) m/e 690 (M + 1) . 



^ple 260 




5 

To a stirring solution of the product of Preparation 489 
(0.88 g, 1.28 mmol) and anisole (0.15 mL, 1.28 mmol) in 
anhydrous dichloromethane (40 mL) at 0°C was added 
trifluoroacetic acid (6 mL) . The reaction was stirred for 4 

10 h, warming to room temperature, and then was quenched by 

pouring over ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer was 
extracted twice with dichloromethane . The combined organic 
layers were washed with sodium bicarbonate, water and brine, 

15 then dried (sodium sulfate) and evaporated in vacuo to give 
an light yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol /ethyl acetate - 5% triethylamine/10% methanol /ethyl 
acetate) to provide the desired product as an light yellow 

20 solid foam (0.710 g, 94%): X H NMR consistent with 
structure; MS (IS) m/e 590 (M + 1) . 
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Preparation 490 

/ 




To a solution of the product of Preparation 487 (2.50 g, 
5 10.0 mmol), in anhydrous dichlorome thane (60 xnL) at 0°C was 
added N-methylmorpholine (1.34 mL, 12.0 mmol) and 2-chloro- 
4 f 6-dimethoxy-l, 3, 5-triazine (1.96 g, 11.0 mmol) . This 
mixture stirred for 1 h, warming to room tenperature, at 
which time pyrrolidine (0.93 mL, 11.0 mmol) was added. The 

10 reaction was then stirred for an additional 2.5 h at room 
temperature at which time the solvent was evaporated under 
reduced pressure. The resulting residue was dissolved in 
ethyl acetate and the remaining solids were filtered away. 
The filtrate was purified by flash chromatography (silica 

15 gel, 40% ethyl acetate /hexanes - ethyl acetate) , to provide 
the desired product as a light yellow foam solid (2.57 g, 
86%) : X H NMR consistent with structure; MS (IS) m/e 300 (M 
+ 1). 
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Preparation 491 




To a suspension of 5% palladium on carbon (0.40 g) in ethyl 
acetate (50 mL) and ethanol (25 mL) , in a Parr reaction 
5 bottle, was added the product of Preparation 490 (0.65 g, 
2.20 zomol) as a solid. The reaction bottle was placed on a 
Parr shaker, and shaken at room temperature for 1 h under a 
hydrogen atmosphere (35 psi) . The reaction was filtered 
through a pad of Celite 521. The filtrate was evaporated to 

10 an orange solid foam which was then added to a previously 
prepared mixture of the product of Preparation Id from 
Examples Part 2A (0.81 g, 2.12 mmol) and 1- 
hydroxybenzotriazole hydrate (0.31 g, 2.30 mmol) in N,N- . 
dimethyl formamide (50 mL) , at room temperature. This 

15 solution stirred for 15 min at which time 1,3- 

dicyclohexylcarbodiimide (0.48 g, 2.30 mmol) was added. The 
reaction was stirred at room temperature for 15 h, then was 
quenched with brine, and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried (sodium 

20 sulfate) , and evaporated under reduced pressure to give a 
brown solid foam. The impure solid was purified by flash 
chromatography (silica gel, 50% thyl acetate /hexanes - 
ethyl ac tate) to give the desired product as a yellow solid 
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foam (0.46 g, 42%): l H NMR consistent with structure; MS 
(IS) m/e 632 (M + 1) . 



5 

To a stirring solution of the product of Preparation 491 
(0.37 g, 0.59 mmol) and anisole (0.03 xnL, 0.30 mmol) in 
anhydrous dichloromethane (13 znL) at 0°C was added 
trif luoroacetic acid (2 mL) . The reaction was stirred for 4 

10 h, warming to room temperature, and then was quenched by 

pouring over ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer was 
extracted twice with dichloromethane. The combined organic 
layers were washed with sodium bicarbonate, water and brine, 

15 then dried (sodium sulfate) and evaporated in vacuo to give 
an light yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol/ethyl acetate - 5% triethylamine/10% methanol /ethyl 
acetate) to provide the desired product as an light yellow 

20 solid foam (0.27 g, 86%): *H NMR consistent with structure; 
MS (IS) m/e 532 (M + 1); Anal. Calc'd for C30H37N5O4: C, 
67.68; H, 7.01; N, 13.17. Found: C, 67.30; H, 7.02; N, 
12.80. 
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Freparation 492 




To a stirring slurry of sodium hydride (0.74 g of a 60% 
dispersion in mineral oil, 18.6 stmol) in N,N- 
5 dimethylformamide (30 mL) at 0°C, was added a solution of 4- 
nitropyrazole (2.00 g, 17.7 nmtol) (from Preparation 450) in 
N # N- dimethyl f ormamide (20 mL) . This solution stirred at 0°C 
for 10 min then a solution of the product of Preparation 5 
of Examples Part 1 (4.75 g, 19.5 mmol) in N,N- 

10 dimethylf ormamide (20 mL) was added. The reaction was 

stirred at room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried (sodium 
sulfate) and evaporated to provide a yellow oil. Flash 

15 chromatography (silica gel, 20%-50% ethyl acetate/hexanes) 
yielded the desired product as a colorless oil (4.76 g, 
97%) : *H NMR consistent with structure; MS (IS) m/e 276 (M 
+ 1). 
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Prwaration 493 
O" 




To a stirring solution of the product of Preparation 492 
(4.65 g, 16.9 mmol) in dioxane (100 mL) and water (50 mL) at 
5 room temperature was added lithium hydroxide (2.83 g, 67.5 
mmol) . The reaction stirred 25 min at room temperature, at 
which time the dioxane was evaporated under reduced 
pressure. The residue was diluted with water and extracted 
with diethyl ether (the ether extracts were discarded) . The 

10 aqueous layer was acidified (pR 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, dried 
(sodium sulfate) and concentrated under reduced pressure to 
provide the desired product as a light orange solid that was 

15 used without further purification (4.09 g, 98%) : *H NMR 
consistent with structure; MS (IS) m/e 248 (M + 1) • 
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Preparation 494 




To a stirring solution of the product of Preparation 493 
(2.00 g, 8.09 xnmol), L-proline methyl ester hydrochloride 
5 (1.68 g, 10.1 xnmol) , 1-hydroxybenzotriazole hydrate (1.38 g, 
10.1 xnmol) and N, N-diisopropylethylamine (3.50 mL, 20.2 
xnmol) in anhydrous dichlorme thane (80 mL) , at room 
tempera ture, was added l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide (2.09 g, 10.92 xnmol). The reaction was 

10 stirred for 18 h at room temperature, then was quenched with 
water and the aqueous layer was extracted with ethyl 
acetate. The combined extracts were washed with 10% citric 
acid, saturated sodium bicarbonate, water and brine, dried 
(sodium sulfate) and evaporated to provide a yellow solid. 

15 Flash chromatography (silica gel, 35% ethyl acetate/hexanes 
- 85% ethyl acetate/hexanes) gave the desired product as a 
white foam solid (1.80 g, 62%): X H NMR consistent with 
structure; MS (IS) m/e 359 (M + 1) . 
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Preparatlon 495 




To a suspension of 5% palladium on carbon (0.20 g) in 
methanol (25 mL) , was added the product of Preparation 494 
5 (0.36 g, 1.01 mmol) as a solid. The reaction was stirred at 
room temperature for 4 h under a hydrogen atmosphere (1 
atm) . The reaction was filtered through a pad of Celite 
521. The filtrate was evaporated to an off-white solid foam 
which was then added to a previously prepared mixture of the 

10 product of Preparation Id from Examples Part 2A (0.30 g, 

0.80 mmol) and 1-hydroxybenzotriazole hydrate (0.12 g, 0.88 
mmol) in N,N-dimethylformamide (15 mL) at room temperature . 
This solution stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (0.18 g, 0.88 mmol) was added. The 

15 reaction was stirred at room temperature for 15 h, then 

quenched with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried (sodium 
sulfate) , and evaporated to give a tan solid foam. The 
crude foam was purified by flash chromatography (silica gel, 

20 75% ethyl acetate /hexanes - 10% methanol /ethyl acetate) to 
provide the separated diastereomers, as 1 
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off -white solid foams: 495A (0.18 g, 33%) X H NMR consistent 
with structure; MS (IS) m/e 691 (M + 1); and 495B (0.19 g, 
35%): X H NMR consistent with structure; MS (IS) m/e 691 (M 
+ 1). 



To a stirring solution of the product of Preparation 495A 
(0.15 g, 0.22 mmol) in anhydrous dichlorome thane (15 mL) at 

10 0°C was added trif luoroacetic acid (3 mL) . The reaction was 
stirred for 4 h, wanning to room temperature, and then was 
quenched by pouring over ice-cooled, saturated sodium 
bicarbonate. The organic layer was collected and the 
aqueous layer was extracted twice with dichlorome thane. The 

15 combined organic layers were washed with sodium bicarbonate, 
water and brine, then dried (sodium sulfate) and evaporated 
in vacuo to give an light yellow solid foam. The impure 
foam was purified by flash chromatography (silica gel, ethyl 
acetate - 5% methanol /ethyl acetate - 5% triethylamine/10% 

20 methanol /ethyl acetate) to provide the desired product as a 
white 



5 



Example 262 
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solid foam (0.10 g, 77%): X H NMR consistent with structure; 
MS (IS) m/e 591 (M + 1) . 



To a stirring solution of the product of Preparation 295B 
(0.15 g, 0.22 znmol) in anhydrous dichlorome thane (15 mL) at 
0°C was added trif luoroacetic acid (3 mL) . The reaction was 
stirred for 4 h, warming to room temperature, and then was 

10 quenched by pouring over ice-cooled, saturated sodium 
bicarbonate. The organic layer was collected and the 
aqueous layer was extracted twice with dichlorome thane. The 
combined organic layers were washed with sodium bicarbonate, 
water and brine, then dried (sodium sulfate) and evaporated 

15 in vacuo to give an light yellow solid foam. The impure 

foam was purified by flash chromatography (silica gel, ethyl 
acetate - 5% methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide the desired product as a 
white solid foam (0.08 g, 62%): X H NMR consistent with 

20 structure; MS (IS) m/e 591 (M + 1) . 
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Preparation 496 

/ 




To a stirring solution of the product of Preparation 493 
(0.75 g, 3.03 mmol), pyrrolidine (0.32 mL, 3.79 xnmol) , 1- 
5 hydroxybenzotriazole hydrate (0.52 g, 3.79 mmol) and N,N- 
diisopropylethylamine (1.10 mL, 6.07 mmol) in anhydrous 
dichlonnethane (50 mL) , at room temperature, was added 1- (3- 
dime thy laminopropyl) -3-ethylcarbodiimide (0.79 g, 4.10 
xnmol) . The reaction was stirred for 18 h at room 

10 temperature, quenched with water and the aqueous layer was 
extracted with ethyl acetate. The combined extracts were 
washed with 10% citric acid, saturated sodium bicarbonate , 
water and brine, dried (sodium sulfate) and evaporated to 
provide a yellow solid. Flash chromatography (silica gel, 

15 35% ethyl acetate/hexanes - 85% ethyl acetate/hexanes) gave 
the desired product as a white foam solid (0.83 g, 91%) : *H 
NMR consistent with structure; MS (IS) m/e 301 (M + 1) . 
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Preparation 497 




To a suspension of 5% palladium on carbon (0.40 g) in a 
mixture of ethyl acetate (55 mL) and ethanol (7 mL) , was 
5 added the product of Preparation 496 (0.71 g, 2.35 mmol) as 
a solid. The reaction was shaken on a Parr shaker at room 
temperature for 1.5 h under a hydrogen atmosphere (35 psi) . 
The reaction was filtered through a pad of Celite 521. The 
filtrate was evaporated to an off-white solid foam which was 

10 then added to a previously prepared mixture of the product 
of Preparation Id from Examples Part 2A (0.89 g, 2.35 mmol) 
and 1-hydroxybenzotriazole hydrate (0.351 g, 2.58 mmol) in 
N,N-dimethylformamide (35 mL) at room temperature . This 
solution stirred for 15 min at which time 1,3- 

15 dicyclohexylcarbodiimide (0.53 g, 2.58 mmol) was added. The 
reaction was stirred at room temperature for 15 h, then 
quenched with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried (sodium 
sulfate) , and evaporated to give a tan solid foam. The 

20 crude foam was purified by flash chromatography (silica gel, 
75% ethyl acetate/hexanes - 10% methanol /ethyl acetate) to 
provide the desried product as an of f- 
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whit solid foam (0.97 g, 65%): *H NMR consistent with 
structure; MS (IS) m/e 633 (M + 1) . 

Enaple 264 



NH 




5 

To a stirring solution of the product of Preparation 497 
(0.75 g, 1.19 mmol) and anisole (0.04 mL, 0.39 mmol) in 
anhydrous di chl or ome thane (30 mL) at 0°C was added 
trifluoroacetic acid (4 mL) . The reaction was stirred for 

10 4 h, warming to room temperature, and then was quenched fay 
pouring over ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer was 
extracted twice with dichloromethane . The combined organic 
layers were washed with sodium bicarbonate, water and 

15 brine, then dried (sodium sulfate) and evaporated in vacuo 
to give a light yellow solid foam. The impure foam was 
purified by flash chromatography (silica gel, ethyl acetate 
- 5% methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide the desired product as a 

20 white solid foam (0.62 g, 98%): *H NMR consistent with 
structure; MS (IS) m/e 533 (M + 1) . 
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EXAMPLHS FART 3 
Preparation of l-H-alfcylated-4-n±troiaiaa»olea 



5 Preparation 1 



Br 




To a solution of a-bromophenylacetic acid (100 g, 466 mmol) 
stirring in absolute ethanol (500 mL) at room temperature 
was added p-toluenesulf onic acid monobydrate (10 g, 53 

10 mmol) . This solution was heated to reflux and, after 8 h, 
concentrated to dryness. The resulting residue was 
dissolved in ethyl acetate, washed with saturated aqueous 
sodium bicarbonate, brine, dried over sodium sulfate, 
filtered, and concentrated to yield 77 g (68 %) of the 

15 desired product as an orange oil: X H-NMR is consistent with 
structure; MS (FD) 241.9, 243.9. 

Preparation 2 



N0 2 



EtO 
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T a slurry of sodium hydride (13.6 g of a 60% dispersion in 
mineral oil, 341 mmol) stirring in N,N- dime thy lformamide 
(240 mL) was carefully added 4-nitroimidazole (38.6 g, 341 
mmol) such that the temperature during the addition was 
5 maintained below 40°C. This resulting slurry was stirred 
for 1 h and then cooled to 5°C. To this mixture was slowly 
added a compound of Preparation 1 (76 g, 310 mmol) at a rate 
such that the reaction temperature was maintained below 
20°C. After 4 h, the reaction was concentrated and 

10 subsequently extracted with ethyl acetate. The combined 
organic extracts were filtered, washed with water, brine; 
dried over sodium sulfate, filtered and concentrated. The 
resulting residue was purified by silica gel chromatography 
(methanol/chloroform gradient) to yield the 60.1 g (70%) of 

15 the desired product as a white solid: hl-NMR is consistent 
with structure; MS (FD) 275 (M+); Anal. Calc'd. for: C, 
56.73; H, 4.73; N, 15.27. Found: C, 56.48; H, 4.78; N, 
15.08. 

20 Preparation 3 



A solution of the product of Preparation 2 (10.00 g, 36.36 
mmol) in BMP (50 mL) was added dropwise to a suspension of 
25 sodium hydride (1.60 g, 40.00 mmol) in DMF (50 mL) under 
nitrogen at 0 °C. The mixture was stirred 10 min. , then 
methyl iodid (2.5 mL, 40.00 mmol) was added dropwis . Th 




SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/Q3525 



-668- 



reaction was stirred thirty minutes at 0°C, then 1 h at 
ambient temperature. The mixture was quenched with a 
saturated solution of sodium bicarbonate. Ethyl acetate was 
added and the mixture washed with bicarbonate followed by 
5 brine. The organic layer was dried over sodium sulfate, 

filtered, and concentrated in vacuo. The resulting foam was 
purified by flash chromatography (300 g silica, 2:3 ethyl 
acetate/hexanes) to yield the desired product (8.81 g, 84%) 
as a light yellow foam: *H NMR (300 MHz, CDC1 3 ) - 
10 consistent with structure; Anal, calcd. for C14H15N3O4; 58.13 
C, 5.23 H, 14.53 N; found 57.88 C, 5.36 H, 14.39 N; FDMS 
(M+) - 289. 



To a solution of 4-methoxyphenylacetic acid, 98 g (590 mmol) 
in 300 mL of absolute ethanol was added 20 g (105 mmol) of 
TsOH. The reaction mixture was refluxed for 5 h then 

20 concentrated to dryness. The resulting oil was 
chromatographed on silica gel using 20% ethyl 
acetate/hexanes as eluant to afford 102 g (89%) of the 
desired product as a colorless oil. X H-NMR (d, DMSO) 1.17 
<t, J = 8.7 Hz, 3H), 3.56 (s, 2H) , 3.73 (s, 3H) , 4.05 (q, J 

25 = 7.2 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H) , 7.17 (d, 8.7 Hz, 
2H); MS (ion spray) 195.3 (M+l); Anal. Calc'd for C11H14O3: 
C, 68.02; H, 7.27. Pound: C, 67.95, 7.17. 



Preparation 4 



15 




,0^ 
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Preparmtlon 5 




B 

To a solution of the product of Preparation 4, 40 g (200 
5 mmol) in 500 mL of carbon tetrachloride was added 37 g (206 
mmol) of N-bromosuccinimide and 4 drops of 48% HBr. The 
reaction mixture was refluxed for 5 h, filtered and 
concentrated to dryness. The resulting oil was 
chromatographed on silica gel using chloroform as eluant to 

10 afford 51.1 g (94%) of the desired product as a colorless 
oil. *H-NMR (d, EMSO) 1.19 (t, J = 8.4 Hz, 3H) , 3.77 (s, 
3H), 4.18 (m, 2H), 5.88 (s, 1H) , 6.95 (d, J = 8.4 Hz, 2H) , 
7.50 (d, J = 8.4 Hz, 2H) ; MS (FD) 272, 274 (M+) ; Anal. 
Calc'd for CuHuBrQj: C, 48.37; H, 4.80. Found: C, 48.52, 

15 4.77. 



Preparation 6 




20 To a solution of the product f Preparati n 5, 49.5 g (181 
mmol) in 500 mL of EUF was added 20.5 g (181 mmol) of 4- 
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nitroimidazole and 75 g (543 mmol) of potassium carbonate. 
The reaction mixture was stirred overnight at ambient 
temperature, filtered and concentrated to dryness. The 
resulting oil was partitioned between ethyl acetate and 
5 water and extracted with ethyl acetate. The combined 

organics were washed with brine, dried over sodium sulfate, 
filtered and concentrated to dryness. The resulting oil was 
absorbed onto a silica pad and chromatographed on silica gel 
using 30-70% ethyl acetates /hexanes as eluant to yield 33.6 

10 g (61%) of the desired product as an orange oil that 

solidifies upon sitting. X H-NMR (d, DMSO) 1.17 (t, J = 7.2 
Hz, 3H), 3.78 (s, 3H) , 4.25 (q, J « 7.2 Hz, 2H) , 6.57 (s, 
1H), 7.02 (d, J = 8.7 Hz, 2H) , 7.46 (d, J » 8.7 Hz, 2H) , 
7.92 (s, 1H), 8.38 (s, 1H) ; MS (ion spray) 306 (M+l) ; Anal. 

15 Calc'd for Ci 4 H 15 N 3 O s : C, 55.08; H, 4.95; N, 13.76. Found: C, 
54.93; H, 4.89; N, 13.82 



Preparation 7 



20 




Prepared as in Preparation 3 using the product of 
Preparation 6 (5.00 g, 16.39 mmol) in DMF (25 mL) and sodium 
hydride (0.72 g, 18.03 mmol) and methyl iodide (1.12 ml, 
18.03 mmol) in DMF (25 mL) to yield the desired product 
25 (4.81 g, 92%) as a light yellow foam: *H NMR (3 00 MHz, 
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CDC1 3 > - consistent with structure; Anal, calcd. for 
Ci5Hi 7 N 3 0 5 ; 56.42 C, 5.37 H, 13.16 N; found 56.13 C, 5.35 H, 
13.01 N; ISMS (M+) -320. 

5 Preparation 7A 




Biphenylacetic acid (25.2 g, 119 mmol), TsOH (3.3 g, 17 
mmol) , absolute ethanol (250 mL) , as in Preparation 4. 25.4 
10 g (89%) of the desired product as a yellow oil. X H-NMR is 
consistent with structure; MS (FD) 240.1 (M+) ; Anal. Calc'd 
for C16H16O2: C, 79.97; H, 6.71. Pound: C, 79.75; H, 6.59. 

Preparation 8 




15 

The product of Preparation 7A (18.0 g, 75.0 mmol), N- 
bromosuccinimide (13.7 g, 77.25 mL) , 48% HBr (4 drops), 
carbon tetrachloride (80 mL) , a in Preparation 5 gave 
22.56 g (94%) of the desired product as a yellow oil. 1 H- 
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NMR is consistent with structure; MS (FD) 318, 320 (M+) ; 
Anal. Calc'd for CisHisBrCVO.OSCHCls: C, 60.21; H, 4.74. 
Found: C, 59.50; H, 4.75. 

5 Preparation 9 



O" 




To a slurry of 2.42 g (60.5 mmol) of sodium hydride in 200 
mL of EMF at ambient temperature was added 6.9 g (60.5 mmol) 

10 of 4-nitro imidazole. After 10 min, 17.62 g (55.0 mmol) of 
the product of Preparation 8 was added. The resulting 
mixture was stirred overnight at ambient temperature then 
concentrated to dryness. The residue was slurried in ethyl 
acetate and filtered. The resulting oil was partitioned 

15 between ethyl acetate and water and extracted with ethyl 
acetate. The combined organics were washed with brine , 
dried over sodium sulfate, filtered and concentrated to 
dryness. The resulting oil was absorbed onto a silica pad 
and chromatographed on silica gel using 30-50% ethyl 

20 acetate /hexanes as eluant to yield 12.0 g (62%) of the 
desired product as a yellow viscous oil. 1 H-NMR is 
consistent with structure; MS (FD) 351 <M+) . 
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Preparation 10 




Prepared as described in Preparation 2 using the product of 
5 Preparation 9 (11.03 g, 31.39 mmol) in DMF (50 mL) and 

sodium hydride (1.25 g, 31.39 mmol) and methyl iodide (1.9 
ml, 31.39 mmol) in DMF (50 mL) to yield the desired product 
(10.25 g, 89%) as a light yellow foam: l H NMR (300 MHz, 
CDCI3) - consistent with structure; Anal, calcd. for 
10 C 2 oHi9N 3 04; 65.75 C, 5.26 H, 11.50 N; found 63.84 C, 5.16 H, 
10.94 N; ISMS (M+) - 366. 



Preparation 11 
O" 




15 A suspension of 2-naphthyl acetic acid (49.37 g, 265.0 mmol) 
and thionyl chloride (80 mL) in carbon tetrachloride (55 mL) 
was heated to reflux for 20 minutes at which time all 
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material went into solution. Th reaction was cooled to 
ambient temperature. Carbon tetrachloride (125 xnL) , N- 
bromosuccinamide (56.60 g, 318.0 mmol), and hydrobromic acid 
(48% aq. , catalytic, 0.5 xnL) were added. The mixture was 
5 heated to reflux for 30 min., cooled to ambient temperature, 
filtered, and concentrated in vacuo. The material was 
redissolved in dichloromethane (200 mL) and excess ethanol 
(100 mL) was added dropwise. The mixture was stirred at 
ambient temperature 1 hour, then concentrated in vacuo. The 

10 crude material was chroma tographed (700 g silica, 30% ethyl 
acetate/hexane) to yield a crude tan solid. This crude 
material was dissolved dimethyl formamide (200 mL) and 4- 
nitroimidazole (29.78 g, 263.5 ramol) and potassium carbonate 
(72.70 g, 526.8 mmol) were added. The reaction was stirred 

15 at ambient temperature, then concentrated in vacuo to 100 
mL. Ethyl acetate and water were added and the mixture 
washed with sodium bicarbonate and brine. The organic layer 
was dried over sodium sulfate and concentrated in vacuo. 
The crude material was chromatographed (1.0 kg silica, 30% 

20 ethyl acetate/hexane) to yield the desired product (40.2 g, 
47%) as a brown foam: *H NMR (300 MHz, CDCI3) - consistent 
with structure; Anal, calcd. for C17H15N3O4; 62.76 C, 4.65 H, 
12.92 N; found 60.54 C, 4.35 H, 12.04 N; ISMS <M+) - 326. 
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Preparation 12 




5 Prepared as described in Preparation 3 using the product of 
Preparation 10 (13.9 g, 42.65 mmol) in DMF (50 mL) and 
sodium hydride (1.71 g, 42.65 mmol) and methyl iodide (2.64 
ml, 42.65 mmol) in DMF (50 mL) to yield the desired product 
(10.94 g, 77%) as a light yellow oil: *H NMR (300 MHz, 
10 CDCI3) - consistent with structure; Anal, calcd. for 

Ci 8 H 17 N 3 04; 63.71 C, 5.05 H, 12.38 N; found 63.80 C, 4.98 H, 
12.41 N; ISMS (M+) - 340. 

Preparation 13 

15 
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A solution of the product of Preparation 2 (8.35 g, 28.89 
(1.82 g, 43.34 ramol) and water (50 mL) . The reaction was 
xnznol) in THF (100 mL) was treated with lithium hydroxide 
5 stirred at ambient temperature for 30 minutes. Water was 
added and the mixture washed with diethyl ether. The pH of 
the aqueous layer was adjusted to 3.0 with 10% sodium 
bisulfate. The mixture was saturated with sodium chloride 
and washed with ethyl acetate. The ethyl acetate washes 

10 were combined, dried over sodium sulfate, filtered, and 
concentrated in vacuo. The resulting crude solid was 
dissolved in anhydrous dichloromethane (100 mL) tinder 
nitrogen. To this solution was added catalytic DMF (0.1 mL) 
and excess oxalyl chloride (25 g) . This mixture was stirred 

15 3 hours, then concentrated in vacuo. The resulting crude 
foam was dissolved in THF (20 mL) and added dropwise to a 
solution of lithium (4R, 5S) - ( + ) -4-methyl-5-phenyl-2- 
oxazolidinone [generated by adding n-BuLi (1.6M in hexanes, 
19.9 mL, 31.82 mmol) dropwise to a solution of (4R, 5S)-(+)- 

20 4-methyl-5-phenyl-2~-oxazolidinone (5.64 g, 31.82 mmol) in 
THF (50 mL) at -78 C under nitrogen. This solution was 
stirred 20 rain., then used without further purification.]. 
The resulting mixture was stirred at -78 C for 30 min, then 
warmed to 0 C. The mixture was quenched with saturated 

25 sodium bicarbonate. Ethyl acetate and water were added and 
the mixture washed with sodium bicarbonate and brine. The 
organic layer was dried over sodium sulfate, filtered, and 
concentrated in vacuo. The resulting foam was purified by 
flash chromatography (400 g silica, 5% diethyl 

30 ether /dichloromethane) to yield diastereomer 1 (3.76 g, 31% 
yield) and diastereomer 2 (4.32 g, 36%) of the desired 
product as colorless foams: diastereomer 1 - X H NMR (300 
MHz, CDC1 3 ) - c nsistent with structure; Anal, calcd. for 
C 22 H 3 oN 4 05; 62.85 C, 4.80 H, 13.33 N; found 60.97 C, 4.64 H, 
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12.44 N; FDMS (M+) - 420: diastereomer 2 - l K NMR (300 MHz, 
CDC1 3 ) - consistent with structure; Anal, calcd. for 
C22H20N4O5; 62.85 C, 4.80 H, 13.33 N; found 62.41 C, 4.82 H, 
11.92 N; FDMS (M+) - 420. 



10 Prepared as described in Preparation 13 using the product of 
Preparation 7 (4.80 g, 15.03 mmol) in THF (50 mL) and 
lithium hydroxide (1.26 g, 30.06 mmol) in water (25 mL) to 
give the crude acid. This material was immediately reacted 
with anhydrous dichlorome thane (100 mL) , catalytic EMF (0.5 

15 mL) , and excess oxalyl chloride (12 mL) to give the crude 
acid chloride. This crude product was reacted with THF (20 
mL) , n-BuLi (1.6M in hexanes, 14.1 mL, 22.54 mmol), and (4R, 
5S)-(+)-4-methyl-5-phenyl-2-oxazolidinone (4.00 g, 22.54 
mmol) in THF (50 mL) to yield diastereamer 1 (2.79 g, 41% 

20 yield) and diastereomer 2 (2.80 g, 41%) of the desired 
product as colorless foams: diastereomer 1 - *H NMR (300 
MHz, CDCI3) - consistent with structure; Anal, calcd. for 
C23H22N4O6; 61.33 C, 4.92 H, 12.44 N; found 60.92 C, 4.82 H, 
12.03 N; ISMS (M+) - 451: *H NMR (300 MHz, CDC1 3 ) - 



5 



Preparation 14 
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consistent with structure; Anal* calcd. for C23H22N4O6; 61.33 
C, 4.92 H, 12.44 N; found 61.57 C, 4.98 H, 12.47 N; ISMS 
(M+) -.451. 



10 Prepared as in Preparation 13 using the product of 

Preparation 10 (10.20 g, 27.92 xamol) in THF (100 mL) and 
lithium hydroxide (2.34 g, 55.84 mmol) in water (50 mL) to 
give the crude acid. The resulting crude solid was 
dissolved in anhydrous di chl or ante theme (150 mL) and reacted 

15 with catalytic DMF (0.5 mL) and excess oxalyl chloride (23 
mL) . The resulting crude foam was dissolved in THF (50 mL) 
and reacted with n-BuLi (1.6M in hexanes, 25.1 mL, 40.28 
mmol), (4R, 5S) - (+ ) -4-methyl-5-phenyl-2-oxazolidinone (7.14 
g, 40.28 mmol), and THF (150 mL) to yield diastereomer 1 

20 (6.21 g, 45% yield) and diastereomer 2 (6.20 g, 45%) of the 
desired product as colorless foams: *H NMR (300 MHz, CDCI3) 
- consistent with structure; Anal, calcd. for C28H24N4O5; 
66.93 C, 4.99 H, 11.56 N; found 65.32 C, 5.06 H, 10.66 N; 
ISMS (M+) - 497: *H NMR (300 MHz, CDCI3) - consistent with 

25 structur ; Anal, calcd. for C28H24N4O5; 66.93 C, 4.99 H, 11.56 
N; found 65.05 C, 4.92 H, 10.61 N; FEMS (M+) - 497. 



5 



Preparation 15 




P 
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Preparatlon 16 




5 Prepared as In Preparation 13 using the product of 

Preparation 12 (10.9 g, 32.27 mmol) in THF (150 mL) and 
lithium hydroxide (1.63 g, 38.73 mmol) in water (75 mL) to 
give the crude acid. The resulting crude solid was 
dissolved in anhydrous dichloromethane (150 mL) and reacted 

10 with catalytic DMF (0.5 mL) and excess oxalyl chloride (23 
mL) . The resulting crude foam was dissolved in THF (50 mL) 
and reacted with n-BuLi (1.6M in hexanes, 30.1 mL, 48.23 
mmol), (4R, 5S) - (+) -4-methyl-5-phenyl-2-oxazolidinone (8.55 
g, 48.23 mmol), and THF (150 mL) to yield diastereomer 1 

15 (6.13 g, 41% yield) and diastereomer 2 (4.82 g, 32%) of the 
desired product as colorless foams: diastereomer 1 - *H NMR 
(300 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. 
for C 26 H22N40 5 ; 66.38 C, 4.71 H, 11.91 N; found 65.24 C, 4.72 
H # 11.59 N; ISMS (M+) - 471: distereomer 2 - X H NMR (300 

20 MHz, CDCI3) - consistent with structure; Anal, calcd. for 
Ca6H 2 2N40 5 ; 66.38 C, 4.71 H, 11.91 N; found 66.45 C, 4.77 H, 
12.20 N; ISMS (M+) - 471. 
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Preparation 17 




isomer 1 



A solution of the product of Preparation 13, diastereomer 1 
5 (2.30 g, 5.48 mmol) in THF (50 znL) was added to a solution 
of lithium hydroxide (0.25 g, 6.03 mmol) in water (25 mL) . 
The resulting mixture was stirred at ambient temperature for 
30 minutes. Water was added and the mixture washed with 
diethyl ether. The pH of the aqueous layer was adjusted to 

10 3.0 with 10% aqueous sodium bisulfate. The mixture was 
saturated with sodium chloride and washed with ethyl 
acetate. The ethyl acetate washes were combined , dried over 
sodium sulfate, filtered, and concentrated in vacuo. The 
resulting crude solid was dissolved in anhydrous 

15 dichloromethane (50 mL) under nitrogen. To this solution 
was added catalytic DMF (0.1 mL) and excess oxalyl chloride 
(5 g) . This mixture was stirred 3 hours, then concentrated 
in vacuo. The resulting crude foam was dissolved in 
anhydrous dichloromethane (50 mL) and cooled to 0 °C. 4- 

20 Dimethylaminopyridine (catalytic, 10 mg) and pyrrolidine 
(1.8 mL, 18.74 mmol) were added and the resulting solution 
stirred for 18 hours. Dichloromethane was then added and 
the mixture washed with sodium bicarbonate and brine. The 
organic layer was dried over sodium sulfate, filtered, and 

25 concentrated in vacuo. The crude foam was purified by flash 
chromat graphy (silica, 100 g, 5% methanol/dichloromethan ) 
to yield the desired product (1.73 g, 88% yield) as a 
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colorl ss foam: X H NMR (300 MHz. CDC1 3 ) - consistent with 
structure; Anal, calcd. for C 16 H 18 N 4 03; 61.14 C, 5.77 R, 17.82 
N; found 60.67 C, 5.78 H, 16.03 N; FEMS (M+) - 314. 

5 Preparation 18 




ixxnerl 

Prepared as in Preparation 17 using the product of 
Preparation 13, diastereomer 1 (1.88 g, 5.44 mmol) in THF 

10 (SO mL) and lithium hydroxide (0.23 g f 5.63 mmol) in water 
(25 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous dichloromethane (50 mL) and 
reacted with catalytic DMF (0.1 mL) and excess oxalyl 
chloride (5 g) to give the crude acid chloride. The 

15 resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) , L-proline methyl 
ester hydrochloride (0.90 g, 5.44 mmol), and N,N- 
diisopropylethylamine (2.8 mL, 16.31 mmol) to yield the 

20 desired product (1.39 g, 69% yield) as a colorless foam: X H 
KMR (300 MHz, CDC1 3 ) - consistent with structure; Anal, 
calcd. for C 18 H 20 N 4 O s ; 58.60 C, 5.41 H, 15.04 N; found 57.95 
C, 5.40 H, 13.45 N; FDMS (M+) - 372. 
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Preparation 19 




Prepared as in Preparation 17 using the product of 
5 Preparation 13, diastereomer 1 (1.88 g, 5.44 mmol) in THF 
(50 znL) and lithium hydroxide (0*23 g, 5.63 mmol) in water 
(25 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous dichlorome thane (50 mL) and 
reacted with catalytic DMF (0.1 mL) and excess oxalyl 

10 chloride (5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichlorome thane (50 mL) and reacted with 4- 
Dimethylazninopyridine (catalytic, 10 mg) , L-proline methyl 
ester hydrochloride (0.90 g, 5.44 mmol) / and N,N- 

15 diethylisopropylamine (2.8 mL, 16.31 mmol) to yield the 

desired product (1.21 g, 65% yield) as a colorless foam: *H 
NMR (300 MHz, CDCl 3 ) - consistent with structure; Anal, 
calcd. for C 16 H 2 2N«0 3 ; 63.14 C, 6.48 H, 16.36 N; found 63.29 
C, 6.45 H # 15.29 N; FEMS (M+) - 342. 

20 
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Preparation 20 




Prepared as in Preparation 17 using the product of 
5 Preparation 14, diastereomer 1 (1.25 g, 2.78 mmol) in THF 
(50 xnL) and lithium hydroxide (0.14 g, 3*33 mmol) in water 
(25 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous dichlorome thane (50 mL) and 
reacted with catalytic DMF (0.1 mL) and excess oxalyl 

10 chloride (5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminqpyridine (catalytic, 10 mg) and pyrrolidine 
(0.24 mL, 2.89 mmol) to yield the desired product (0.78 g, 

15 86% yield) as a colorless foam: *H NMR (300 MHz, CDC1 3 ) - 

consistent with structure; Anal, calcd. for C17H20N4O4; 59.59 
C, 5.85 H, 16.27 N; found 59.59 C, 5.96 H, 16.19 N; ISMS 
(M+) - 345. 
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Preparatlon 21 



x> 




Prepared as in Preparation 17 using the product of 
5 Preparation 13, diastereomer 1 (2.31 g, 5.15 mmol) in THE 
(50 mL) and lithium hydroxide (0.26 g, 6.18 mmol) in water 
(25 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous dichlorome thane (50 mL) and 
reacted with catalytic DMF (0.1 mL) and excess oxalyl 

10 chloride (5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaxninopyridine (catalytic, 10 mg) and dime thy 1 amine 
(2.0 M in THF, 7.7 mL, 15.46 mmol) to yield the desired 

15 product (1.57 g, 96% yield) as a colorless foam: X H NMR (300 
MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 
C15H1BN4O4; 56.60 C, 5.70 H, 17.60 N; found 57.04 C, 6.09 H, 
16.82 N; ISMS (M+) - 319. 
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Praparatlon 22 




Prepared as in Preparation 17 using the product of 
5 Preparation 14, diastereomer 1 (l.OOg, 2.22 mmol) in THF (50 
mL) and lithium hydroxide (0.10 g, 2.44 mmol) in water (25 
mL) to give the crude acid. The resulting crude solid was 
dissolved in anhydrous dichloromethane (50 mL) and reacted 
with catalytic DMF (0.1 mL) and excess oxalyl chloride (5 g) 

10 to give the crude acid chloride. The resulting crude foam 
was dissolved in anhydrous dichloromethane (50 mL) and 
reacted with 4-Dimethylaminopyridine (catalytic, 10 mg) and 
4-methylpiperidine (0.34 mL, 2.71 mmol) to yield the 
desired product (0.38 g, 50% yield) as a colorless foam: *H 

15 NMR (300 MHz, CDC1 3 ) - consistent with structure; Anal. 

calcd. for C19H24N4O4; 61.28 C, 6.50 H, 15.05 N; found 61.38 
C, 6.40 H, 15.11 N; FDMS (M+) - 372. 
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Preparation 23 

1 



H 




Prepared as in Preparation 17 using the product of 
5 Preparation 15, diastereomer 1 (1.00 g, 2.02 mmol) in THF 
(20 znL) and lithium hydroxide (0.13 g, 3.09 mmol) in water 
(10 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous dichloromethane (20 mL) and 
reacted with catalytic DMF (0.1 mL) and excess oxalyl 

10 chloride (5 g) . The resulting crude foam was dissolved in 
anhydrous dichloromethane (20 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) and pyrrolidine 
(0.65 mL, 7.76 mmol) to yield the desired product (0.80 g, 
98% yield) as a colorless foam: *K MHR (300 MHz, CDC1 3 ) - 

15 consistent with structure; Anal, calcd. for C22H22N 4 0 3 ; 67.68 
C, 5.68 H, 14.34 N; found 65.36 C, 5.54 H, 13.43 N; ISMS 
(M+) - 391. 
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Freparatlon 24 
o t n % 




tsoaer I 



Prepared as in Preparation 17 using the product of 
Preparation 15 , diastereomer 1 (0.50 g, 1.00 mmol) in THF 
5 (20 mL) and lithium hydroxide (0.05 g, 1.10 mmol) in water 
(10 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous dichlorome thane (50 mL) and 
reacted with catalytic DMP (0.1 mL) and excess oxalyl 
chloride (5 g) to give the crude acid chloride. The 

10 resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) , N-methylmorpholine 
(0.33 mL, 3.00 mmol), and dimethylamine hydrochloride (0.13 
g, 1.50 mmol) to yield the desired product (0.30 g, 82% 

15 yield) as a colorless foam: *H NMR (300 MHz, CDCI3) - 

consistent with structure; Anal, calcd. for C20H20N4O3; 65.92 
C, 5.53 H, 15.37 N; found 64.17 C, 5.41 H # 14.15 N; ISMS 
(M+) - 365. 



SUBSTITUTE SHEET (RULE 26) 



W OM0565 



PCT/US99/0E3SS 



-688- 



Preparation 25 




Prepared as in Preparation 17 using the product of 
Preparation 15, diastereomer 1 (0.40 g, 0.80 mmol) in THF 
5 (20 mL) and lithium hydroxide (0.04 g, 0.96 mmol) in water 
(10 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous dichlorome thane (50 mL) and 
reacted with catalytic DMF (0.1 mL) and excess oxalyl 
chloride (5 g) to give the crude acid chloride. The 

10 resulting crude foam was dissolved in anhydrous 
dichlorome theme (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) and 4- 
xnethylpiperidine (0.24 mL, 2.89 mmol) to yield the desired 
product (0.30 g, 90% yield) as a colorless foam: *H NMR (300 

15 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 
C 2 4H 26 N 4 0 3 ; 68.88 C, 6.26 H, 13.39 N; found 67.40 C, 6.72 H, 
12.45 N; FDMS (M+) - 419. 



SUBSTITUTE SHEET (RULE 28) 



WO OM 0565 



PCT/US99/Q3525 



-689- 



Preparation 26 




isomer 1 

Prepared as in Preparation 17 using the product of 
Preparation 16, diastereomer 1 (1.00 g, 2.13 xnmol) in THF 
5 (20 mL) and lithium hydroxide (0.10 g, 2.33 xnmol) In water 
(10 mL) to give the crude acid. The resulting crude solid 
was dissolved in anhydrous di chl or ome thane (20 mL) and 
reacted with catalytic DMF (0.1 mL) and excess oxalyl 
chloride (5 g) . The resulting crude foam was dissolved in 

10 anhydrous dichloromethane (20 mL) and reacted with 4- 

Dimethylaminopyridine (catalytic, 10 mg) and pyrrolidine 
(0.61 mL, 6.39 mmol)to yield the desired product (0.42 g, 
54% yield) as a colorless foam: *H NMR (300 MHz, CDC1 3 ) - 
consistent with structure; Anal, calcd. for C20H20N4O3; 65.92 

15 C, 5.53 H, 15.38 N; found 61.50 C, 5.41 H, 13.91 N; ISMS 
<M+) - 365. 
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Preparatlon of Plpeptido Acid* 
Preparation 27 




NHBoc 



COjMe 



5 To a solution of hoc- (OBz) -D-Ser-OH (25.0 g, 84.7 mmol) 

stirring in anhydrous N, N- dime thy lformamide (500 xnL) at room 
temperature was added sodium bicarbonate (14.2 g, 169 mmol) 
followed by methyl iodide (26.4 mL, 424 mmol) . After 18 h, 
the reaction mixture was concentrated to approximately 100 

10 mL. Ethyl acetate was added and the mixture washed. with 
aqueous sodium bicarbonate and brine. The organic extract 
was dried and concentrated to give the desired compound (25 
g, 96%) as a light yellow oil: X H NMR (300 MHz, CDCI3) d 
1.45 (s, 9H), 3.70 (m, 1H) , 3.75 (s, 3H) , 3.85 (m f 1H) , 4.50 

15 <m, 3H), 7.30 (m, 5H) ; MS (FD) m/e 310; Anal, calc'd for 

C16H23NO5: C, 62.12; H, 7.49; N, 4.53. Found: C, 62.31; H, 
7.49; N, 4.43. 

Preparation 28 

NH 2 



20 





CO^e 



To a solution of the product of Preparation 27 (5.0 g, 16 
mmol) stirring in dichlorome thane (40 mL) and anisole (1 mL) 

at 0 °C was added trifluoroacetic acid (10 mL) . After 4 h 
at roam temperature, saturated sodium bicarbonate solution 
25 was added and the mixture extracted with ethyl acetat . The 
combined organic extracts were washed with brine, dried over 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03525 



-691- 



10 



15 



20 



sodium sufate, and c ncentrated. The crude product was used 
in the next step without further purification. 



To a solution of the product of Preparation 28 (65.4 mmol) , 
boc-a-aminoisobutyric acid (13.2 g, 65.4 mmol), 1~ 
faydroxybenzotriazole (8.8 g, 65.4 mmol), and N,N- 
diisopropylethylamine (22.8 mL, 130.7 mmol) stirring in 
dichloromethane (500 mL) at 0 °C was added l-(3- 
dijnethylaminopropyl) -3-ethylcarbodiimide (12.3 g, 71.9 
zmnol) . After 18 h, ethyl acetate and saturated ammonium 
chloride were added and the mixture extracted with ammonium 
chloride, sodium bicarbonate , and brine. The organic 
extracts were dried over sodium sulfate and concentrated. 
Purification by silica gel chromatography (25% ethyl 
acetate/hexanes) yielded the desired compound (21.6 g, 83%) 

as a white solid: 1 H NMR (300 MHz, CDCI3) d 1.39 (s, 9H) , 
1.48 (s, 6H), 3.62 (dd, J = 3.4, 9.1 Hz, IB) # 3.70 (s, 3H) , 
3.85 (dd, J = 3.4, 9.1 Hz, IB), 4.48 (dd, J = 12.5, 22.7 Hz, 
2H), 4.75 (m, IB), 4.92 (s, IB), 7.11 (d, J = 8.6 Bz, IB), 
7.35 (m, 5H); MS (FD) m/e 395; Anal, calc'd for C20H30N2O6: 
C, 60.90; B, 7.67; N, 7.10. Pound: C, 61.02; B, 7.78; N, 
7.10. 



Preparation 29 
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Preparation 30 




NHBoc 



To a solution of the product of Preparation 29 (5.30 g, 
13.4) stirring in dioxane (100 mL) /water (50 mL) at room 
5 temperature was added lithium hydroxide (2.80 g, 67.3 mmol) . 
After 18 h, water was added and the solution concentrated. 
The resulting mixture was extracted with diethyl ether. 
Sodium chloride was added to the aqueous layer and the pH 
adjusted to 3.5 with 1 N HCl. The resulting mixture was 
10 extracted with ethyl acetate and the combined organic 
extracts dried over sodium sulfate then concentrated to 

yield the title compound (4.40 g, 86%) as a white foam: *H 
NMR (300 MHz, CDCI3) d 1.39 <s, 9H) , 1.45 (s, 3H> , 1.47 (s, 
3H), 3.68 <m, 1H) , 3.95 (m f 1H) , 4.54 (s, 2H) , 4.70 (m, 1H) . 
15 5.51 (bs, 1H), 7.18 (d, J = 9.1 Hz, 1H) , 7.25 (ro, 5H) , 9.90 
(bs, 1H); MS (FD) m/e 381; Anal, calc'd for C19H28N2O6: C, 
59.99; H f 7.42; N, 7.36. Found: C, 59.74; H, 7.26; N, 7.30. 
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Pyparation 31 




EtCLC 



NHAc 



C0 2 Et 



A solution of sodium ethoxide was generated by the addition 
5 of sodium metal (52.89 grams, 2.3007 mol) over 3 hours to 
ethanol (1500 mL) . To the sodium ethoxide solution at 
ambient temperature was added a solution of 
diethylacetamidomalonate (499.75 grams, 2.3007 mol) 
dissolved in ethanol (225 mL) . The reaction mixture was 

10 stirred for 1.5 hours at ambient temperature, l-bromo-3- 
phenylpropane (458.07 grams, 2.3007 mol) was added over 15 
minutes and the reaction mixture was ref luxed until complete 
as determined by hplc (16 hours) . The reaction mixture was 
concentrated to dryness and the residue partitioned between 

15 ethyl acetate (1 x 1500 mL and 2 x 500 mL) and water (1500 
mL) . The ethyl acetate layers were combined, washed with 
saturated sodium chloride solution (4 x 500 mL) , dried using 
sodium sulfate, and concentrated to give 752.1 grains (98%) 
of the desired product as a light yellow solid. A 1.0 gram 

20 sample was recrystallized from hexane: ethyl acetate (19:1, 
v:v) to give a mp 84-86°C. *H nmr ( CDC1 3 ) : 6 1.18-1.23 
(t, 6H), 1.37-1.50 (m, 2H) , 2.02 (s, 3H) , 2.34-2.41 (m, 2H) , 
2.58-2.62 (t, 2H), 4.16-4.24 (g, 4H) , 6.76 (s, broad, 1H) , 
7.11-7.28 (m, 5H). U C nmr ( CDCI3) : 5 13.95, 23.03, 

25 25.67, 31.85, 35.45, 62.46, 66.49, 125.40, 125.90, 128.27, 
128.35, 141.77, 168.11, 168.94. MS (PIA ) m/z 336.3 
( [M+H]*) . 1R (KBr, cm" 1 ) 1645.98 (amide), 1744.76 (C=0) . 
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Anal. Calcd. for C :8 H 25 N05: C, 64.46; H, 7.51; N, 4.17. 
Found: C, 64.60; H, 7.37; N, 4.39. 



Preparation 32 



5 




NHAc 



OOgH 



A slurry consisting of the product from Preparation 31 
(249.15 grams, 0.7428 mol) and 2.5 N sodium hydroxide 
solution was heated at 100°C for three hours. The reaction 

10 mixture was cooled to 30°C and the pH adjusted to 5.0 using 
concentrated hydrochloric acid. The solution was heated to 
100 °C and the pH was held at 5.0 using concentrated 
hydrochloric acid as needed until the reaction was complete 
as determined fay hplc. The solution was filtered while hot 

15 through diatomaceous earth. The filtrate was cooled to 5*10 
°C and the pH adjusted to 1.0 using concentrated 
hydrochloric acid. The resulting slurry was stirred for 1 
hour at 5 °C, filtered, and dried in vacuum at 50 °C to give 
160.34 grams (92%) of (DL) -N-acetyl-2-amino-5- 

20 phenylpentanoic acid as a white powder, mp 145-148 °C. X H 
nmr ( EMSO-d«) : 5 1.60-1.71 (m, 4H) , 1.86 (s, 3H) , 2.56- 
2.59 (m, 2H), 4.19-4.23 (m, 1H) , 7.16-7.30 <m, 5H) , 8.14 (d, 
1H). 13 C nmr ( DMSO-d«) : 5 23.17, 28.25, 31.55, 35.51, 
52.55, 126.60, 129.14, 142.64, 170.25, 174.65. MS ( FIA) 

25 m/z 236.2 (M*) . IR (KBr, cm" 1 ) 1609.17 (amide), 1741.12 
(C=0) . Anal. Calcd. for C13H17NO3: C, 66.36; H ( 7.28; N, 
5.95. Found: C, 66.41; H, 7,15; N, 5.96. 
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Preparation 33 




A solution consisting of (DL)-N-acetyl-2-amino-5- 
5 phenylpentanoic acid (438*0 grams, 1.862 mol) , cobalt 

chloride (1.10 grains), 2N potassium hydroxide solution (931 
mL, 1.862 mol) , and water (8000 mL) was adjusted to a pH of 
8.0 by the addition of 2N potassium hydroxide solution. To 
the reaction mixture was added Acylase I (Aspergillus 

10 me Ileus, 39.42 grams) and vigorously stirred for 24 hours at 
40 °C while maintaining a pH of 8.0 by addition of 2N 
potassium hydroxide. The resulting slurry was filtered. 
The filtrate was adjusted to a pH of 2.0 giving a thick 
slurry. The product was isolated by filtration, washed with 

15 hexane (2000 mL) and dried in vacuum at 50 °C to give 188.52 
grams (43%) of (D)-N-acetyl-2-amino-5-phenylpentanoic acid. 
2 H nmr ( DMSO-d«) : S 1.59-1.74 (m, 4H) , 1.86 (s, 3H) , 
2.57-2.60 (m, 2H) , 4.22-4.26 (m, 1H) , 7.16-7.30 (m, 5H) , 
8.02 (d, 1H), 12.39 (s, broad, 1H) . U C nmr ( DMSO-cfe) : 5 

20 23.18, 28.13, 31.66, 35.54, 52.58, 126.56, 129.10, 142.67, 
170.12. 174.48. MS (FIA ) m/z 236.1 (K*) . IR (KBr, cm' 1 ) 
1625.08 (amide), 1700.24 (C=0) . Anal. Calcd. for C13HX7NO3: 
C, 66.36; H, 7.28; N, 5.95. Found: C, 66.49; H, 7.00; N, 
6.03. 

25 
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A solution c nsisting of (D)-N-ac tyl-2-amino-5- 
phenylpentanoic acid (188.8 grains, 0.8024 mol) , ethanol (535 
mL) , and concentrated hydrochloric acid (268 mL, 3.21 mol) 
was warmed to 85 °C and monitored by hplc. The reaction was 
5 determined to be incomplete by hplc at 14.5 hours and 

additional concentrated hydrochloric acid (50 mL) was added. 
The reaction was determined to be complete by hplc after 
22.5 hours. Water was azeotropically distilled from the 
reaction by continuous addition and distillation of 8000 mL 

10 of ethanol. The ethanol was azeotropically distilled from 
the reaction by the continuous addition and distillation of 
ethyl acetate (2000 mL) . Upon cooling the solution to 0 °C 
the product crystallized. The solution containing the 
product was stirred for 1 hour at 0 °C, filtered, and the 

15 cake dried in vacuum at 40 °C to give 199.0 grams (96%) of 
2-amino-5-phenylpentanoic acid, ethyl ester hydrochloride, 
mp 117-121 °C. 2 H nmr ( EMSO-de)*: 5 1.15-1.21 (t, 3H) , 

I. 50-1.89 (m, 4H), 2.48-2.67 (m, 2H) , 3.92-3.98 (t, 1H) , 
4.08-4.25 (m, 2H) , 7.12-7.29 (m, 5H) # 8.76 (s, broad, 3H) . 

20 13 C nmr (DMSO-de) : 5 13.90, 25.97, 29.52, 34.41, 51.71, 

61.56, 124.91, 125.81, 128.24, 141.27, 169.35. MS (FXA ) m/z 
222.3 (M*) . IR (KBr, cm" 1 ) 1741.14 (C=0) . [a] 20 D = - 

II. 17 (c = 30.62 mg / 3mL, MeOH) . Anal. Calcd. for 
C13H20NO2CI: C, 60.58; H, 7.82; N, 5.43. Found: C, 60.45; 

25 H, 7.67; N, 5.55. 



A slurry consisting of N-t-BOC-a-aminois butyxic acid 
30 (90.64 grams, 0.446 mol), 2-chlor -4, 6-dimethoxy-l, 3,5- 



Preparation 35 
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triazine (75.90 grains, 0.425 mol) , N -methyl morpholine 
(88.13 grams, 0.871 mol), and diethyl ether (1000 mL) was 
stirred at ambient temperature until complete as determined 
by hplc (3 hours) . The 2 - ami no - 5 -pheny lpen t ano i c acid, 
5 ethyl ester hydrochloride (109.55 grains, 0.425 mol) was 
added and the reaction mixture stirred for 16 hours at 
ambient temperature. The reaction mixture was partitioned 
between 10% citric acid solution (1000 mL) and ethyl acetate 
(3 x 500 mL) - The organic phase was washed with 10% citric 

10 acid solution (3 x 500 mL) , saturated sodium bicarbonate 
solution (3 x 500 mL) , water (1 x 500 mL) , dried using 
sodium sulfate, and concentrated to dryness. The residue 
was recrystallized from hexane (3000 mL) to give 155.11 
grams of compound 2, mp 97-99 °C. *H nmr ( CDC1 3 ) : 5 1.25- 

15 1.28 (t, 3H), 1.43 (s, 9H) , 1.48 (s, 3H) , 1.50 (s, 3H) , 
1.70-1.73 (m, 3H), 1.87-1.93 (m, 1H) , 2.62-2.67 (m, 2H) , 
4.16-4.21 (m, 2H), 4.57-4.62 (m, 1H) , 4.95 (s, 1H) , 6.96 (s, 
broad, 1H) , 7.16-7.19 (m, 3H) , 7.26-7.33 (m, 2H) . 13 C nmr ( 
CDC1 3 ): 6 14.53, 26.32, 27.17, 28.67, 32.47, 35.73, 52.54, 

20 57.17, 61.62, 126.21, 128.69, 128.79, 142.12, 154.99, 

172.81, 174.69. MS (FIA ) m/z 407.5 ( [M+HJ*) . IR (KBr, cm" 
x ) 1652.75, 1685.52 (amides), 1741.73 (C=0) . [a] 20 D = 7.83 
(c = 10.22 mg / ImL, MeOH) . UV (0.1% trifluoroacetic acid 
in water : acetonitrile) ^ 215.6 nm. Anal. Calcd. for 

25 C22H34N2O5: C, 65.00; H, 8.43; N, 6.89. Found: C, 65.23; H, 
8.34; N, 6.94. 
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A solution consisting £ the pr duct f Preparation 35 
(152.53 grams, 0.3752 mol) and tetrahydrofuran (884 mL) was 
cooled to 5 °C. A solution consisting of lithium hydroxide 
(26.96 grams, 1.126 mol) and water (1419 mL) was added to 
5 the reaction dropwise over 10 minutes maintaining a 

temperature of 5-10 °C. Ethanol (183 mL) was added and the 
reaction stirred at 5-10 °C until complete as determined by 
hplc (2 hours) . The pH of the reaction mixture was adjusted 
to 2 . 0 using 6 N hydrochloric acid solution while 

10 maintaining 5-10 °C. The product was extracted from 

solution with ethyl acetate (3 x 500 mL) . The ethyl acetate 
extracts were combined, dried using sodium sulfate, and 
concentrated to dryness to give 141.51 grams (100%) of 
427623. X H nmr ( DMSO-dfi) : 8 1.32-1.37 (m, 15H) , 1.57-1.75 

15 (m, 4H), 2.51-2.58 (m, 2H) , 4.23-4.27 (m, 1H) , 6.85 <s, 

broad, 1H) , 7.15-7.28 (m # 5H) , 7.42 (d, 1H) , 12.5 (s, broad, 
1H). 13 C nmr ( DMSO-dc) : 6 26.31, 27.85, 29.00, 31.86, 

35.60, 52.53, 56.60, 78.95, 126.52, 129.05, 129.10, 142.69, 
155.06, 174.40, 175.17. MS (FIA ) m/z 379.5 ( [M+H] *) . IR 

20 (KBr , cm" 1 ) 1641.98, 1692.22 (amides), 1719.72 (C=0) . [o] ao 0 
= -5.73 (c = 10.48 mg / lmL, MeOH) . 

Anal. Calcd. for C20H30N2O5: C, 63.47; H, 7.99; N, 7.40. 
Found: C, 63.25; H, 7.84; N, 7.46. 

25 Preparation 37 



tf-Methyl morpholine (4.79 mL, 2 eg, 47.3 mm) was added to a 
stirred slurry of tf-Boc-a-amin isobutyric acid (4.43 g, 21.7 
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mm, 1 eq) and 3.89 g (21.7 mm, 1.0 eq) of 2-chloro- (4, 6) - 
dimethoxy-1,3, 5-triazine (CDMT) in 100 mL of diethyl ether. 
After stirring the reaction mixture at ambient temperature 
for 1.5 hours, D- tryptophan ester hydrochloride was added. 
5 After stirring overnight, the reaction mixture was quenched 
by the addition of 150 mL of 10% aqueous citric acid 
solution. The layers were separated and the ether layer was 
washed with 50 mL of saturated sodium bicarbonate solution 
and 50 mL of water. Lithium hydroxide (2.43 g, 5 eq) was 

10 dissolved in 100 ml of water and the solution was added to 
the diethyl ether solution and stirred vigorously for 4 
hours at room temperature. The layers were separated and the 
pH of the aqueous layers was adjusted to 5.6 with 1M HCl. 
The pH was then adjusted to 3.95 with 10% citric acid 

15 solution and the aqueous layer was extracted with 100 mL of 
ethyl acetate. The ethyl acetate layers were washed with 
brine, dried over magnesium sulfate and filtered. The 
volatiles were removed under vacuum to give 82 % yield of 
the desired product as a white foam. 1H-NMR consistent with 

20 structure. 

Coupling of Dipeptide Acids to Nitroimidazoles 
Preparation 38 



25 
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A solution of the product of Preparation 17 (1.66 g, 5.29 
znmol) in THF (5 xnL) was added to a suspension of 5% 
palladium on carbon (0.80 g, catalytic, 25 mL THF) under 
inert atmosphere. The resulting mixture was placed under 
5 hydrogen (40 psi) on a Parr shaker for 1.5 hours. The 
resulting mixture was placed under nitrogen and celite 
added. The mixture was then filtered and rinsed with THF. 
The filtrate was place under nitrogen and HOBT (0.71 g, 5.29 
mmol), the product of Preparation 30 (2.01 g, 5.29 mmol), 

10 EDC (1.00 g, 5.81 mmol) f and DIEA (1.0 mL, 5.81 mmol) were 
added. The resulting mixture was stirred 18 hours at 
ambient temperature, then concentrated in vacuo. The crude 
material was dissolved in ethyl acetate and washed with 
sodium bicarbonate and brine. The organic layer was dried 

15 over sodium sulfate, filtered, and concentrated in vacuo. 
The resulting crude foam was purified by flash 
chromatography (silica, 100 g, 2% methanol /dichlorome thane) 
to yield the desired product (0.66 g, 19% yield) as a light 
yellow foam: *H NMR (300 MHz, CDCl 3 ) - consistent with 

20 structure; Anal, calcd. for CasH*^^; 65.00 C, 7.17 H, 12.99 
N; found 63.21 C, 6.92 H, 12.54 N; FDMS (M+) - 646. 
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Preparation 39 




Prepared as in Preparation 38 using the product of 
5 Preparation 18 (1.39 g, 3.74 mmol) and 5% palladium on 
carbon (0.70 g, catalytic , 25 mL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.50 
g, 3.74 mmol) , the product of Preparation 30 (1.42 g, 3.74 
mmol), diisopropylethylamine (0.65 mL, 3.74 mmol) f and EDCI 
10 (0.71 g, 4.11 mmol) to yield the desired product (0.86 g, 

33% yield) as a light yellow foam: 2 H NMR (300 MHz, CDC1 3 ) - 
consistent with structure; Anal, calcd. for C37K48O8N6; 63.05 
C, 6.86 H, 11.92 N; found 63*01 C, 6.64 H, 11.85 N; FDMS 
(M+) - 705. 
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Preparatioa 40 




Prepared as in Preparation 38 using the product of 
5 Preparation 19 (1.21 g, 3.53 nanol) and 5% palladium on 
carbon (0.80 g, catalytic, 25 mL THF) to give the crude 
amine* The resulting filtrate was reacted with HOBT (0.48 
g, 3.53 mmol), the product of Preparation 30 (1.34 g, 3.53 
mmol) f diisopropylethylamine (0.6 mL, 3.53 mmol), and EDCI 
10 (0.67 g, 3.88 mmol) to yield the desired product (0.97 g, 

41% yield) as a light yellow foam: X H NMR (300 MHz, CDC1 3 ) - 
consistent with structure; Anal, calcd. for C37H S oN 6 0 6 ; 65.85 
C, 7.47 H, 12.45 N; found 64.96 C, 7.48 H, 12.04; FDMS <M+) 
- 675. 

15 
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Preparation 41 




Prepared as in Preparation 38 using the product of 
Preparation 20 (0.77 g, 2.24 mmol) and 5% palladium on 
5 carbon (0.80 g, catalytic, 25 mL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.30 
g, 2.46 mmol), the product of Preparation 36 (0.85 g, 2.24 
mmol) , and DCC (0.51 g, 2.46 mmol) to yield the desired 
product (0.70 g, 46% yield) as a light yellow foam: X H NMR 
10 (300 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. 
for CavHsoNsOs; 65.85 C, 7.47 H, 12.45 N; found 65.83 C, 7.27 
H, 12.38 N; ISMS (M+) - 675. 
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Preparation 42 




Prepared as in Preparation 38 using the product of 
Preparation 22 (0.92 g, 2.47 mmol) and 5% palladium on 
5 carbon (1.00 g, catalytic, 30 mL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.35 
g, 2.47 mmol), the product of Preparation 36 (0.94 g, 2.47 
mmol), and DCC (0.56 g, 2.72 mmol) to yield the desired 
product (0.92 g, 53% yield) as a light yellow foam: X H NMR 
10 (300 MHz, CDCI3) - consistent with structure; Anal, calcd. 
for C 39 H54N«06; 66.64 C, 7.74 H, 11.96 N; found 66.65 C, 7.65 
H, 12.02 N; ISMS (M+) - 702. 
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Freparation 43 




Prepared as in Preparation 38 using the product of 
5 Preparation 22 (1.32 g, 3.55 mmol) and 5% palladium on 
carbon (1.4 g, catalytic, 50 mL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.48 
g, 3.55 mmol), the product: of Preparation 30 (1.35 g, 3.55 
mmol), and DCC (0.81 g, 3.91 mmol) to yield the desired 
10 product (0.82 g, 33% yield) as a light yellow foam: *H NMR 
(300 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. 
for C38H 5 2N 6 Ch; 64.75 C, 7.44 H, 11.92 N; found 66.19 C, 7.17 
H, 12.10 N; ISMS (M+) - 705. 
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Preparation 44 




Prepared as in Preparation 38 using the product of 
5 Preparation 21 (0.27 g, 0.85 mmol) and 5% palladium on 
carbon (0.30 g, catalytic, 20 mL TOP) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.11 
g, 0.85 mmol) , the product of Preparation 36 (0.32 g, 0.85 
mmol), N-methylmorpholine (0.10 mL, 0.85 mmol) r and EDCI 
10 (0.16 g, 0.93 mmol) to yield the desired product (0.70 g, 

46% yield) as a light yellow foam: l H NMR (300 MHz, CDC1 3 ) - 
consistent with structure; Anal, calcd. for C35H48N6O6,- 66.43 
C, 7.65 H, 13.28 N; found 63.53 C, 6.83 H, 12.38 N; ISMS 
(M+) - 649. 
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Freparation 45 




Prepared as in Preparation 38 using the product of 
Preparation 21 (0.75 g, 2.36 imnol) and 5% palladium on 
5 carbon (0.80 g, catalytic, 25 mL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.32 
g, 2.36 ramol), the product of Preparation 30 (0.90 g, 2.36 
mmol), and DCC (0.54 g, 2.60 mmol) to yield the desired 
product (0.86 g, 56% yield) as a light yellow foam: *H NMR 
10 (300 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. 
for C 3 7HsoN 6 0 € ; 62.75 C, 7.12 H, 12.91 N; found 62.65 C, 6.95 
H, 12.76 N; ISMS (M+) - 651. 
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Preparatlon 46 




Prepared as in Preparation 38 using the product of 
5 Preparation 21 (0.80 g, 2.52 xnmol) and 5% palladium on 
carbon (0.80 g, catalytic, 25 xnL THE) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.34 
g, 2.52 mmol), the product of Preparation 37 (0.99 g, 2.52 
xnmol), and DCC (0.57 g, 2.77 mmol) to yield the desired 
10 product (0.77 g, 46% yield) as a light yellow foam: *H NMR 
(300 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. 
for C 37 H5oN*0 6 ; 63.72 C, 6.87 H, 14.86 N; found 63.45 C, 6.86 
H, 14.76 N; ISMS (M+) - 660. 
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Preparation 47 




Prepared as in Preparation 38 using the product of 
5 Preparation 23 (0.80 g, 2.05 xmnol) and 5% palladium on. 
carbon (0.80 g, catalytic, 25 mL THF) to yield the crude 
amine. The filtrate was reacted with HOBT (0.28 g, 2.05 
nxmol), the product of Preparation 30 (0.78 g, 2.05 mmol), 
and DCC (0.46 g, 2.05 mmol) to yield the desired product 
10 (0.76 g, 51% yield) as a light yellow foam: *H NMR (300 MHz, 
CDC1 3 ) - consistent with structure; Anal, calcd. for 
CoHsoNsOe; 68.12 C, 6.97 H, 11.63 N; found 66.93 C, 6.74 H, 
11.24 N; ISMS (M+) - 723. 
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Preparation 48 




Prepared as in Preparation 38 using the product of 
Preparation 23 (0.60 g, 1.54 mmol) and 5% palladium on 
5 carbon (0.60 g, catalytic, 25 mL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.21 
g, 1.54 mmol), the product of Preparation 36 (0.58 g, 1.54 
mmol), and OCC (0.35 g, 1.69 mmol) to yield the desired 
product (0.56 g, 50% yield) as a light yellow foam: l H NMR 
10 (300 MHz, CDC1 3 ) - consistent with structtire; Anal, calcd. 
for C42H52N6O5; 69.98 C, 7.27 H, 11.66 N; found 68.71 C, 6.92 
H, 11.39 N; ISMS (M+) - 721. 



SUBSTITUTE SHEET (RULE 28) 



W 00/10565 



FCT/US99/D3S25 



-711- 



Preparation 49 




Prepared as in Preparation 38 using the product of 
Preparation 23 (0.20 g, 0.51 mmol) and 5% palladium on 
5 carbon (0.20 g, catalytic, 25 mL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.07 
g, 0.51 mmol)! the product of Preparation 37 (0.20 g, 0.51 
mmol) , and DCC (0.12 g, 0.51 mmol) to yield the desired 
product (0.17 g, 45% yield) as a light yellow foam: l H NMR 
10 (300 MHz, CDCI3) - consistent with structure; Anal, calcd. 
for C42H49N7O6; 68.93 C, 6.75 H, 13.40 N; found 67.02 C, 6.54 
H, 12.71 N; ISMS (M+) - 732. 
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Prcparation 50 




Prepared as in Preparation 38 using the product of 
5 Preparation 24 (0.30 g, 0.82 mmol) and 5% palladium on 
carbon (0.30 g, catalytic, 25 xnL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.11 
g, 0.82 mmol), the product of Preparation 36 (0.31 g, 0.82 
mmol), and DCC (0.19 g, 0.90 mmol) to yield the desired 
10 product (0.32 g, 56% yield) as a light yellow foam: *H NMR 
(300 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. 
for C40H50N6O5; 69.14 C, 7.25 H, 12.09 N; found 67.82 C, 7.07 
H, 11.62 N; ISMS (M+) - 695. 
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Freparation 51 




Prepared as in Preparation 38 using the product of 
5 Preparation 25 (0.35 g, 0.84 mmol) and 5% palladium on 
carbon (0.35 g, catalytic, 25 xnL THF) to give the crude 
amine. The resulting filtrate was reacted with HOBT (0.11 
g, 0.84 mmol), the product of Preparation 36 (0.32 g, 0.84 
mmol) i and DCC (0.17 g, 0.92 mmol) to yield the desired 
10 product (0.22 g, 35% yield) as a light yellow foam: X H NMR 
(300 MHz, CDCI3) - consistent with structure; Anal, calcd. 
for CuHselfeOs; 7 °-56 C, 7.54 H, 11.22 N; found 70.22 C, 7.58 
H, 11.21 N; ISMS (M+) - 749. 
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Preparation 52 




Prepared as in Preparation 38 using the product of 
Preparation 26 (0.42 g, 1.15 xnmol) and 5% palladium on 
5 carbon (0.40 g, catalytic, 25 mL THF) to yield the crude 
amine. The filtrate was reacted with HOBT (0.16 g, 1.15 
xnmol), the product of Preparation 30 (0.44 g, 1.15 mmol) , 
and DCC (0.26 g, 1.28 mmol) to yield the desired product 
(0.41 g, 51% yield) as a light yellow foam: *H NMR (300 MHz, 
10 CDC1 3 ) - consistent with structure; Anal, calcd. for 

C 3 9H 4 0N6O 6 ; 67.22 C, 6.94 H, 12.06 N; found 67.66 C, 6.95 H # 
11.66 N; ISMS (M+) - 697. 
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A solution of the product of Preparation 38 (0.52 g, 0.80 
znznol) in dichloromethane (20 mL) was stirred under nitrogen 
5 with anisole (0.4 mL) and triflouroacetic acid (4.0mL) at 
ambient temperature for 3 hours. The mixture was 
concentrated in vacuo to approximately 5 mL and excess 
diethyl ether added. The mixture was filtered and rinsed 
with diethyl ether to yield the desired product (0.40 g, 65% 
10 yield) as an off white solid: *H NMR (300 MHz, CDC1 3 ) - 
consistent with structure; Anal, calcd. for C^H^eOeFe ; 
52.71 C, 5.20 H, 10.85 N; found 52.60 C, 5.08 H, 10.69 N; 
FDMS (M+) - 546. 
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Prepared as in Example 1 using the product of Preparation 39 
(0.86 g, 1.22 irartol) , trif louroacetic acid (4.0 xnL) , anisole 
5 (0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.86 g, 85%) as a pale yellow solid: L H NMR (300 
MHz, CDCI3) - consistent with structure; Anal, calcd. for 
C 3 6H42N60 10 F 6 ; 51.92 C, 5.08 H, 10.09 N; found 51.63 C, 4.96 
H, 10.22 N; FDMS (M+) - 604. 
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Example 3 




Prepared as in Example 1 using the product of Preparation 40 
(0.95 g, 1.41 mmol), triflouroacetic acid (4.0 mL) , anisole 
5 (0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.82 g, 92%) as a pale yellow solid: *H MMR (300 
MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 
CaA^NgOsFe; 53.86 C, 5.53 H, 10.47 N; found 52.73 C, 5.50 H, 
10.07 N; PENS (M+) - 574. 
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A solution of the product of Preparation 41 (0.69 g, 1.02 
znmol) in dichloromethane (10 mL) was stirred under nitrogen 
5 with an i sole (0.2 mL) and trif louroacetic acid (4.0znL) at 
ambient temperature for 3 hours. The mixture was quenched 
with saturated sodium bicarbonate and stirred 10 min. at 
ambient temperature. Dichloromethane was added and the 
mixure washed with bicarbonante and brine. The organic 

10 layer was dried over sodium sulfate, concentrated in vacuo, 
and redissolved in 2 mL ethyl acetate. Diethyl ether 
(saturated HC1 (g) , 5 mL) was added and the mixture stirred 
10 min. The mixture was filtered to yield the desired 
product (0.57 g, 86% yield) as a white solid: X H NMR (300 

15 MHz, CDCI3) - consistent with structure; Anal, calcd. for 
C32H42N6O4CI2; 59.35 C, 6.85 H, 12.98 N; found 58.74 C, 6.77 
H, 12.85 N; ISMS <M+) - 575. 
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Enmple 5 




Prepared as in Example 4 using the product of Preparation 42 
5 (0.26 g, 0.37 imnol) , trif louroacetic acid (4.0 mL) , anisole 
(0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.19 g f 76%) as a pale yellow solid: *H NMR (300 
MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 
C34H4 8 N 6 04C1 2 ; 60.44 C, 7.16 H, 12.44 N; found 60.08 C, 7.03 
10 H, 12.06 N; ISMS (M+) - 603. 
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Prepared as in Example 4 using the product of Preparation 44 
(0.19 g, 0.29 mmol), trif louroacetic acid (4.0 mL) , anisole 
(0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.16 g, 84%) as a pale yellow solid: l H NMR (300 
MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 
C 30 H4 2 N 6 O4Cl 3 ; 57.97 C, 6.81 H, 13.52 N; found 57.54 C. 6.36 
H, 13.04 N; FEMS (M+) - 549. 
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Prepared as in Example 4 using the product of Preparation 45 
(0.84 g, 1.29 xnmol) , triflouroacetic acid (4.0 mL) , anisole 
(0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.69 g, 86%) as a pale yellow solid: l H MMR (300 
MHz, CDCl 3 ) - consistent with structure; Anal, calcd. for 
Ca^eNcOsCla; 55.86 C, 6.47 H, 13.48 N; found 55.31 C, 6.52 
H, 13.01 N; ISMS (M+) - 551. 



Example 8 




\ 

SUBSTITUTE SHEET (RULE 26) 



WO 00/10565 



PCT/US9M03S25 



-722- 

Prepared as in Example 4 using the product of Preparation 46 
(0.75 g, 1.13 xnmol) , triflouroacetic acid (4.0 znL) , anisole 
(0.4 mL) , and dichl or ome thane (20 mL) to yield the desired 

product (0.62 g, 87%) as a pale yellow solid: *H NMR (300 
5 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 

C30H37N7O4CI2; 56.96 C, 6.21 H, 15.50 N; found 55.48 C, 6.03 

H, 14.63 N; ISMS (M+) - 560. 



Example 9 



10 




Prepared as in Example 4 using the product of Preparation 43 
(0.82 g, 1.16 mmol) , triflouroacetic acid (4.0 mL) , anisole 
(0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.71 g, 90%) as a pale yellow solid: *H NMR (300 
15 MHz, CDCI3) - consistent with structure; Anal, calcd. for 
CasH^OsClj; 58.49 C, 6.84 H, 12.40 N; found 55.40 C, 6.48 
H, 11.80 N; ISMS (M+) - 605. 
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Prepared as in Example 4 using the product of Preparation 47 
(0.76 g, 1.05 mmol), trif louroacetic acid (2.0 mL) , anisole 
(0.2 mL) , and dichloromethane (8.0 mL) to yield the desired 
product (0.76 g, 85% yield) as an off white solid: *H NMR 
(300 MHz, CDCI3) - consistent with structure; Anal, calcd. 
for C4oH44N 6 0 B F 6 ; 56.47 C, 5.21 H, 9.88 N; found 56.24 C, 5.32 
H, 9.86 N; ISMS (M+) - 623. 
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Prepared as in Example 4 using the product of Preparation 48 
(0.52 g, 0.72 mmol) , trif louroacetic acid (4.0 mL) , anisole 
5 (0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.47 g, 94%) as a pale yellow solid: l H NMR (300 
MHz, CDCI3) - consistent with structure; Anal, calcd. for 
C 3 7H46N 6 03C1 2 ; 64.06 C, 6.68 H, 12.11 N; found 62.18 C, 6.59 
H, 11.78 N; ISMS (M+) - 621. 
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Prepared as in Example 4 using the product of Preparation 50 
5 (0.32 g, xnmol), trif louroacetic acid (4-0 mL) , anisole (0.4 
mL) , and dichloromethane (20 mL) to yield the desired 
product (0.26 g, %) as a pale yellow solid: 2 H NMR (300 
MHz, CDCI3) - consistent with structure; Anal, calcd. for 
C35H44N6O3CI2; 62.96 C, 6.64 H, 12.59 N; found 60.05 C, 6.31 
10 H, 11.98 N; FEMS (M+) - 595. 
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Prepared as in Example 4 using the product of Preparation 51 
5 (0.22 g, 0.29 iranol),. trif louroacetic acid (4.0 mL) , anisole 
(0.4 mL) , and dichloromethane (20 mL) to yield the desired 
product (0.19 g, %) as a pale yellow solid: *H NMR (300 
MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 
C3 9 H 50 N 6 O3Cl 2 ; 64.90 C, 6.98 H, 11.64 N; found 66.48 C, 7.24 
10 H, 11.96 N; FLOSS (M+) - 649. 
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Prepared as in Example 4 using the product of Preparation 49 
(0.96 g, 1.31 mmol) , triflouroacetic acid (4.0 mL) , anisole 
5 (0.4 mL), and dichloromethane (20 mL) to yield the desired 
product (0.54 g, 59%) as a pale yellow solid: J H NMR (300 
MHz, CDC1 3 ) - consistent with structure; Anal, calcd. for 
C37H43N703C1 3 ; 63.06 C, 6.15 H, 13.91 N; found 5B.22 C, 5.48 
H, 12.32 N; ISMS (M+) - 632. 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03S25 



-728- 




Prepared as in Example 1 using the product of Preparation 52 
5 (0.41 g, 0.59 mmol) , triflouroacetic acid (2.0 mL) , anisole 
(0.2 mL) , and dichloromethane (8.0 mL) to yield the desired 
product (0.48 g, 99% yield) as an off white solid: X H MMR 
(300 MHz, CDC1 3 ) - consistent with structure; Anal, calcd. 
for C38H42N6O8F6; 55.34 C, 5.13 H, 10.19 N; found 55.60 C, 
10 4.92 H, 9.89 N; ISMS (M+) - 597. 
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Preparation 1 



HO v 



0-1 




10 



15 



To a solution of Preparation 306 from Examples Part 2 (1.58 
g, 10 snnoDand (1R, 2S)- (+) -cis-l-amino-2-indanol (1.49 g, 
10 xnmol) in methanol (10 mL) was added sodium bicarbonate 
(840 mg, 10 xnmol) and water (5 mL) . The resulting mixture 
was stirred at room temperature overnight. The solvent was 
removed in vacuo and the residue partitioned between ethyl 
acetate and brine. The organic phase was dried (MgS0 4 ) and 
concentrated in vacuo. The residue was purified by flash 
chromatography on silica eluting with 80% ethyl acetate / 
hexanes then 100% ethyl acetate, to give 1.65 g, 67% of the 
desired product as a tan foam. *H NMR (CDCI3) S 7.70 (s, 
1H), 7.5-7.3 (m, 4H) , 7.2 (d, J=9 Hz, 1H) , 5.65 (d, J= 5 Hz, 
1H), 4.97 (m, 1H), 3.83 (br s, 1H) , 3.35 (dd, J= 6.5, 16 Hz, 
IK), 3.12 (dd, J= 4, 16 Hz, 1H) . 
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5 To a solution of Preparation 1 (490 mg, 2 mmol) in dry DMF 
(6 mL) was added t-butyldimethylsilyl chloride (300 mg, 2 
mmol) and imi d a zole (136 mg, 2 xnmol) . The solution was 
stirred at room temperature for 24 h and an additional 50 
mg of t-butyldimethylsilyl chloride was added. After 

10 stirring an additional 16 h the solvent was removed in 

vacuo. Flash chromatography of the residue, eluting with 50% 
ethyl acetate / hexanes gave 540 mg, 75% of the desired 
product as a white solid. X H-NMR is consistent with the 
desired product. MS (ion spray) 360 (M+l) . Anal. Calcd for 

15 CieHasNaOjSi, C: 60.14, H: 7.01, N: 11.69. Found: , C: 60.40, 
H: 6.91, N: 11.58. [a] D +51.6 (c=10) . 
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Preparation 3 




5 10% Pd on carbon (350 mg) was wet under nitrogen atmosphere 
with dry THF (5 mL) . A solution of Preparation 2 (500 mg, 
1.39 mmol) in dry THF (15 mL) was added and the mixture 
hydrogenated for 2 h under 40 psi hydrogen gas pressure. The 
catalyst was removed by filtration through celite and the 

10 filtrate concentrated in vacuo to approximately a volume of 
10 mL. To this solution was added Preparation 4 of Examples 
Part 1 (532 mg, 1.4 mmol) , HOBt hydrate (214 mg f 1.4 mmol), 
DCC (289 mg, 1.4 mmol) , and the mixture stirred at room 
temperature overnight. The precipitated DCU was removed by 

15 filtration. The filtrate was diluted with ethyl acetate and 
the organic solution washed with IN hydrochloric acid 
solution, saturated aqueous sodium bicarbonate solution, and 
brine then dried (MgSO*) and concentrated in vacuo. Flash 
chromatography of the residue, eluting with 80% ethyl 

20 acetate / hexanes gave 570 mg, 59% of the desired product as 
a white foam. *H -NMR is consistent with the desired 
product. MS (ion spray) 692 (M+l) . IR 1709, 1669 cm* 1 . 
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5 A compound of Preparation 3 (440 mg, 0*63 mmol) was 

dissolved in glacial acetic acid that had been previously 
saturated with dry hydrogen chloride gas (10 mL, approx. 3N 
in HC1) * The mixture was stirred at room temperature for 30 
min, then water (0.5 mL) was added and the mixture stirred 

10 an additional 1 h. The mixture was concentrated in vacuo, 

toluene was added and the solvent removed in vacuo to give a 
tan solid. This material was converted to the free base by 
partitioning between chloroform and saturated aqueous sodium 
bicarbonate solution. The organic phase was dried (MgSOJ 

15 and concentrated in vacuo. Flash chromatography of the 

residue, eluting with 5% methanol / chloroform containing a 
trace of ammonium hydroxide gave two products. The more 
polar product, 80 mg, 23% yield was the desired compound. MS 
478 (M+) . The more polar product was reconverted to the bis 

20 hydrochloride salt by dissolving in chloroform and adding 
ethyl ether that had been previously saturated with dry 
hydrogen chloride gas. : H NMR (DMSO-d*) 5 11.25 (br s, 1H) , 
8.6 (d, J= 7 Hz, 1H), 8.4-8.1 (m, 5H) , 7.4-7.15 (m, 10H) , 
7.02 (s, 1H), 5.75 (d, J= 5 Hz, 1H) , 4.70 (m, 1H) , 4.56 (m. 
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1H), 4.45 (m, 2H), 3.65 (m, 2H) , 3.12 (dd, J= 6.5, 16 Hz, 
1H)), 2.82 (dd, J= 4, 16 Hz, 1H) , 1.45 (s, 6H) . The less 
polar product was identical to acetyl analog (the product 
from Example 172, Examples Part 2A) (160 mg, 48% yield). 



10 To a 0°C solution of Preparation 1 (490 mg, 2 mmol) in 
pyridine (10 mL) was added acetic anhydride (0.2 mL, 2 
mmol) . The mixture was allowed to warm to room temperature 
while stirring overnight. The solvent was removed in vacuo 
and the residue dissolved in ethyl acetate. The organic 

15 solution was washed with IN hydrochloric acid solution, 
saturated aqueous sodium bicarbonate solution, and brine 
then dried (MgS0 4 ) and concentrated in vacuo. Flash 
chromatography of the residue on silica gel, eluting with 
50% ethyl acetate / hexanes gave 420 mg, 73% of the desired 

20 product as a colorless oil. a H-NMR is consistent with the 
desired product. MS (ion spray) 288 (M+l) . Anal. Calcd for 
Ci4H 13 N 3 04, C: 58.53, H: 4.56, N: 14.63. Found: , C: 58.30, H: 
4.62, N: 14.41. 

25 Racemic trans-l-amino-2-hydroxyindan was prepared from 

racemic indene oxid according t the method of D. R. Boyd, 
N. D. Sharma, N. I. Bowers, P. A. Goodrich, M. R. Gr ocock. 



5 



Preparation 4 
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A. J. Blacker, D. A. Clarke, T. Howard, H. Dalton. 
Tetrahedron Asymmetry 7, 1559-1562, 1996. 

Preparation 5 

5 




To a solution of Preparation 306 from Examples Part 2 (1.85 
g, 11.67 xnmoDand trans- 1 - amino - 2 - hydroxy indan (1.74 g, 

10 11.76 mmol) in methanol (15 mL) was added sodium bicarbonate 
(1.0 g, 11.9 mmol) and water (8 mL) . The resulting mixture 
was stirred at room temperature overnight. The solvent was 
removed in vacuo and the residue partitioned between ethyl 
acetate and brine. The organic phase was dried (MgS0 4 ) and 

15 concentrated in vacuo. The residue was purified by flash 

chromatography on silica gel eluting with 80% ethyl acetate 
/ hexanes to give 1.73 g, 60% of the desired product as a 
tan foam. X H -NMR is consistent with the desired product. MS 
(ion spray) 246 (M+l> . Anal. Calcd for C 12 HiiN 3 0 3 , C: 58.77, 

20 H: 4.52, N: 17.13. Found: , C: 58.87, H: 4.65, N: 17.18. 



SUBSTITUTE SHEET (RULE 28) 



W 00/10565 



PCT/US99/03S25 



-735- 
PreparatioB 6 




5 To a solution of Preparation 5 (290 mg, 1.18 znmol) in 
pyridine (10 mL) was added acetic anhydride (0.2 mL, 2 
znmol). The mixture stirred at room temperature overnight. 
The solvent was removed in vacuo and the residue dissolved 
in ethyl acetate. The organic solution was washed with IN 

10 hydrochloric acid solution, saturated aqueous sodium 
bicarbonate solution, and brine then dried (MgS0 4 ) and 
concentrated in vacuo to give 280 mg, 82% yield of the 
desired product as an off-white foam. l H-NMR is consistent 
with the desired product. MS (ion spray) 288 (M+l) . IR 1744 , 

15 1549 cm" 1 



Preparation 7 
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10% Pd on carbon (260 mg) was wet under a nitrogen 
atmosphere with dry THF (5 mL) . A solution of Preparation 6 
(275 mg, 0.95 mmol) in dry THF (7 mL) was added and the 
5 mixture hydrogenated for 1.5 h under 40 psi hydrogen gas 
pressure. The catalyst was removed by filtration through 
celite and the filtrate concentrated in vacuo to 
approximately a volume of 8 mL. To this solution was added 
Preparation 4 of Examples Part 1(380 mg, 1.0 mmol), HOBt 

10 hydrate (153 mg, 1.0 mmol), DCC (206 mg, 1.0 mmol), and the 
mixture stirred at room temperature for 60 h. The 
precipitated DCU was removed by filtration. The filtrate was 
diluted with ethyl acetate and the organic solution washed 
with IN hydrochloric acid solution, saturated aqueous sodium 

15 bicarbonate solution, and brine then dried (MgS0 4 ) and 

concentrated in vacuo. Radial chromatography of the residue, 
eluting with 80% ethyl acetate / hexanes gave 310 mg, 52% of 
the desired product. 1 H-NMR is consistent with the desired 
product. MS (ion spray) 620 (M+l) . Anal. Calcd for C33H4iN 5 07, 



20 C: 63.96, H: 6.67, N: 11.30. Found: , C: 63.30, H: 6.86, N: 
11.13. 



* 2 
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A coznpound of Preparation 7 (290 mg, 0.46 nunol) was 
dissolved in glacial acetic acid that had been previously 
saturated with dry hydrogen chloride gas (10 mL, approx. 3N 
5 in HC1) . The mixture was stirred at room temperature for 20 
min then concentrated in vacuo, toluene was added and the 
solvent removed in vacuo to give a yellow solid. This 
material was converted to the free base by partitioning 
between ethyl acetate and 0.1N aqueous sodium hydroxide 

10 solution. The organic phase was dried (MgSOj) and 

concentrated in vacuo. Flash chromatography of the residue, 
eluting with 5% methanol / chloroform gave the desired 
product. The hydrochloride salt was reformed by dissolving 
the product in glacial acetic acid that had been previously 

15 saturated with dry hydrogen chloride gas (5 mL, approx. 3N 
in HC1) , then toluene was added and the solvent removed in 
vacuo to give 140 mg, 50% yield of the desired product a 
white solid. *H NMR (EMSO-d«) 6 11.05 (br s, 1H) , 8.55 <d, 
J= 8 Hz, 1H), 8.24 (br s, 2H) , 8.10 (br s, 1H) , 7.22-7.05 

20 (m, 10H), 5.95 (d, J= 7 Hz, 1H) , 5.50 <m, 1H) , 5.30 (br s, 

2H), 4.78 <m, 1H> , 4.52, (s, 2H) , 3.73 (m, 2H) , 3.52 (dm, J= 
16 Hz, 1H), 2.98 (dd, J= 7, 16 Hz, 1H) , 2.04 (s, 3H) , 1.50 
9s, 6H) . MS (ion spray) 520 (M+l) . Anal. Calcd for 
C 2& H3 5 Cl 2 N 5 O5+0.4 H 3 0. C: 56.02, H: 5.96, N: 11.67. Found: , 

25 C: 56.33, H: 6.33, N: 11.27. 

Preparation 8 
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Preparation 391 of Examples Part 2A (950 mg, 4.35 mmol) was 
dissolved in THF (20 mL) and methyl isocyanate (0.3 mL, 5 
xnmol) was added. After 4 h of stirring there was no apparent 
5 change by TLC. An additional 10 mmol of methyl isocyanate 
was added along with trie thy 1 amine (0.7 mL, 5 mmol) and the 
mixture was stirred an additional 60 h. The white 
precipitate that formed was collected by filtration and 
dried in vacuo to give 1.04 g, 87% of the desired urea. 1 H- 
10 NMR is consistent with the desired product. MS (ion spray) 
276 (M+l). Anal. Calcd for CX2H13N5O3, C: 52.36, H: 4.76, N: 
25.44. Found: , C: 52.61, H: 4.74, N: 25.25. 




10% Pd on carbon (550 mg) was wet tinder a nitrogen 
atmosphere with ethyl acetate (5 mL) . A slurry of 
20 Preparation 8 (550 mg, 2.0 mmol) in ethyl acetate (40 mL) , 
methanol (40 mL) and acetic acid (1 mL) was added and the 
mixtur hydrogenat d for 2 h under 40 psi hydrogen gas 
pressure. The catalyst was removed by filtration through 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



PCT/US99/03525 



-739- 



c lite and the filtrate concentrated in vacuo. Toluene was 
added and the mixture reconcentrated in vacuo to give a 
purple solid. This solid was dissolved in THF (20 mL) and to 
this solution was added Preparation 4 of Examples Put 1 
5 (760 mg, 2.0 znmol) , BOBt hydrate (306 mg, 2.0 mmol), DCC 
(412 mg, 2.0 mmol), and triethyl amine (0.28 mL, 2.0 mmol). 
The mixture stirred at room temperature overnight. The 
precipitated DCU was removed by filtration. The filtrate was 
diluted with ethyl acetate and the organic solution washed 

10 with IN hydrochloric acid solution, saturated aqueous sodium 
bicarbonate solution, and brine then dried (MgS0 4 ) and 
concentrated in vacuo. Flash chromatography of the residue, 
eluting with a step gradient of 2% methanol / ethyl acetate, 
to 5% methanol / ethyl acetate, to 5% methanol / 1% acetic 

15 acid / ethyl acetate, to 10% methanol / 1% acetic acid / 

ethyl acetate gave 240 mg, 19% of the desired product as an 
off-white solid. ^-NMR is consistent with the desired 
product. MS (ion spray) 608 (M+l) . 

20 Example 4 




A compound of Preparation 9 (210 mg, 0.34 mmol) was 
dissolved in glacial acetic acid that had been previously 
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saturated with dry hydrogen chloride gas (5 mL, approx. 3N 
in HCl) . The mixture was stirred at room temperature for 1 h 
then concentrated in vacuo, toluene was added and the 
solvent removed in vacuo to give a gum. The residue was 
5 dissolved in methanol (2 mL) , toluene was added and the 
solvents removed in vacuo to give 190 mg of the desired 
product as white powder. X H NMR (DMSO-d 6 ) d 11.20 (br s, 
1H), 8.71 (br s, 1H), 6.62 (d, J= 7.5 Hz, 1H) , 8.25 (br s, 
2H), 7.72 (d, J= 8.5 Hz, 1H) , 7.34-7.12 (m, 9H) , 7.04 (t, J= 
10 7.5 Hz, 1H), 6.86 (br s, 1H) , 5.42 (ABq, J= 14 Hz, 2H) , 4.73 
(q, J= 7 Hz, 1H), 4.53 (s, 2H) , 3.73 (m, 2H) 2.65 (s, 3H) , 
1.50 (s, 6H) . MS (ion spray) 508 (M+l) . 



3- Aminobenzyl alcohol (615 mg, 5 mraol) was dissolved in 
methylene chloride (10 mL) and methyl isocyanate (0.3 mL, 5 

20 mmol) was added. The mixture was stirred at room temperature 
overnight. The white precipitate that formed was collected 
by filtration and dried in. vacuo to give 775 mg, 86% of the 
desired urea. ^-NMR is consistent with the desired product. 
MS (ion spray) 181 (M+l). Anal. Calcd for C&^Ch, C: 

25 59.99, H: 6.71, N: 15.55. Found: C: 60.23, H: 6.68, N: 
15.37. 



Preparation 10 



15 




HO. 
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Preparatiom 11 




5 To a 0°C solution of Preparation 10 (540 mg, 3 ramol) in THF 
(30 xnL) was added triethyl amine (0.46 mL, 3.3 mmol) and 
methanesulfonyl chloride (0.255 mL # 3.3 mmol). The mixture 
was stirred at 0°C for 1 h at which time TLC (EtOAc) 
indicated the alcohol had been consumed and a less polar 

10 product had formed. The solvent was removed in vacuo and the 
residue dissolved in dry DMF (10 mL) . Potassium carbonate 
(966 mg, 7 mmol) and 4-nitro imidazole (339 mg, 3 mmol) were 
added, and the mixture was stirred at room temperature 
overnight. The DMF was removed in vacuo, the residue 

15 dissolved in chloroform/ isopropanol (3/1), and washed with 
water, brine, then dried (MgSO«) and concentrated to a 
solid. Flash chromatography on silica gel eluting with 3% 
methanol in ethyl acetate gave the desired product 410 mg 
50%, contaminated with approximately 20% of the undesired 4- 

20 alkylated isomer (by NMR analysis). Anal. Calcd for 

CuHnNsOa, C: 52.36, H: 4.76, N: 25.44. Found: , C: 52.66, H: 
4.64, N: 25.31. 
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Preparation 12 




5 10% Pd on carbon (380 mg) was wet under a nitrogen 
atmosphere with ethyl acetate (20 mL) . A solution of 
Preparation 11 (380 xng, 1.4 ramol) in methanol (20 mL) was 
added and the mixture hydrogenated for 2 h under 40 psi 
hydrogen gas pressure. The catalyst was removed by 

10 filtration through celite and the filtrate concentrated in 
vacuo* THF was added and the mixture reconcentrated in vacuo 
to give a solid. This solid was dissolved in THF (10 mL) and 
to this solution was added Preparation 4 from Examples Part 
1(532 mg, 1.4 mmol), HOBt hydrate (214 mg, 1.4 mmol) , DCC 

15 (289 mg, 1.4 mmol) . The mixture stirred at room temperature 
overnight. The precipitated DCU was removed by filtration. 
The filtrate was diluted with ethyl acetate and the organic 
solution washed with saturated aqueous sodium bicarbonate 
solution, and brine then dried (MgS0 4 ) and concentrated in 

20 vacuo. Plash chromatography of the residue, e luting with a 
step gradient of 2% methanol / ethyl acetate, to 10% 
methanol / ethyl acetate gave 400 mg, of impure product as 
an off-white solid. Radial chromatography, 5% methanol / 
chloroform gav the d sired product, 370mg, 44% as a 
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yellowish tinted foam. X H-NMR is consistent with th desired 
product. MS (ion spray) 608 (M+l) . Anal. Calcd for CbiHuNtO* 
+0.2CHC1 3 C: 59.33, H: 6.58, N: 15.52. Found: , C: 59.21, H: 
6.65, N: 15.18. 

5 

grapple 5 




To a compound of Preparation 12 (0.3 g, 0.5 xnmol) stirring 
10 in dichloromethane (6 mL) at room temperature was added 
trifluoroacetic acid (2 mL) . After 2 h, the reaction 
mixture was concentrated to dryness. The residue was 
partitioned between ethyl acetate and saturated sodium 
bicarbonate and was then extracted with ethyl acetate. The 
15 combined organics were washed with brine, dried over sodium 
sulfate and concentrated to dryness. The residue was 
chromatographed over silica gel using ethanol/ chloroform as 
eluant to yield 0.12 g (49%) of the desired product as a 
white foam. ^-NMR is consistent with structure; MS (ion 
20 spray) 508.3 (M+l); Anal. Calc'd for C 26 H33N 7 O 4 *0 .41CHC1 3 : C, 
57.00; H, 6.05; N, 17.62. Found: C, 57.17; H, 6.24; N, 
17.22. 
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CTAMPTiKfl PART 5 



Preparation 1 
Itotfayl 2R- (2- [ ( tert-butaxy) carbonylwTni no] -2- 
5 mathylpropanoylamino } -2 -phenylacetata 

To a solution of N-[(l, 2-dimethylethoxy) carbonyl] -2- 
methylalanine (5.04 g, 24.79 mznol) and 2-chloro-4, 6- 
dimethoxy-1, 3 , 5-triazine (4.43 g, 24.79 nxmol) in 100 ml* 

10 of THF was added N-me thy lmorpho line (5.45 mL, 49.58 
xnmol) . After Ih, (J?) -phenyl glycine methyl ester 
hydrochloride (5.0 g, 24.79 mmol) was added in one 
portion, and the reaction mixture was stirred at room 
temperature for 16 h. The reaction was concentrated in 

15 vacuo, and the resulting residue was dissolved in 100 mL 
each of EtQAc and 10 % (w/w) aqueous citric acid. The 
phases were separated and the organic layer was washed 
with saturated aqueous NaHC0 3 and saturated aqueous NaCl, 
dried over Na 2 S0 4 , filtered and concentrated in vacuo to 

20 give 8.51 g (98 %) of a white solid. l H NMR (DMSO, 300 

MHz) d 8.05 <m 4 1H) , 7.40 (m, 5H) , 6.90 (br s, 1H) , 5.40 
(d, lH) r 3.65 (s, 3H), 1.30 (m, 15H) ; 13 C NMR (DMSO, 75 
MHz) 174.2, 170.9, 154.3, 136.8, 128.4, 128.1, 128.0, 
127.4, 78.2, 56.0, 52.3, 28.0, 25.2, 24.7 ppm; Anal. 

25 Calcd. for CibH^Os: C, 61.70; H, 7.48; N, 7.99. Found: 
C, 61.50; H, 7.36; N, 8.19. 
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Preparation 2 

(A) -2- [ (Tert-butoxy) carboaylamlno] -2 -methyl -J^- ( { [1- (2- 
oxo-l-phanyl-2-pyrrolidinylethyl) lfflldnxol-4- 
yl] carbamoyl ) phanylmethyl ) prppanmnl Am 

5 

To a 0 °C solution of the methyl ester in Example 1, 
(1.0 g, 2.85 mmol) in dioxane (19 mL) and H 2 0 (9.5 mL) was 
added LiOH (0.682 g, 28.5 mmol). The reaction stirred 
for 40 min and was diluted with 50 mL of EtOAc. . The pH 

10 was adjusted to 3 with cone. HCl and the phases were 
separated. The aqueous layer was extracted with EtOAc 
(2X25 mL) . The combined organics were dried over Na 2 S04« 
filtered and concentrated in vacuo to give 958 mg of the 
acid which was used as is in subsequent reactions. 

15 N-me thy lmorphol ine (0.25 mL, 2.27 mmol) was added to 

a suspension of 2-chloro-4, 6-dimetboxy-l, 3, 5-triazine 
(405 mg, 2.27 mmol) and 2-{2- [ (tert-butoxy) 
carbonyl amino] - 2 -me thy Ipropanoyl amino } -2-phenylacetic 
acid (570 mg, 1.69 mmol) in CH 3 C1 3 (7 mL) and THF (2 mL) 

20 at 23 °C. The mixture stirred for 2h and 2- (4- 

aminoimidazolyl) - 2 -phenyl - 1 -pyrr o 1 idiny 1 e than - 1 - one 
dihydrochloride (779 mg, 2.27 mmol) was added in one 
portion. After 16 h, the reaction was diluted with EtOAc 
(50 mL) and 10% (w/w) aqueous citric acid. The phases 

25 were separated, and the organic layer was washed with 20 
mL each of saturated aqueous NaHC0 3 and saturated aqueous 
NaCl, dried over Na 3 S0«, filtered and concentrated in 
vacuo. The residue was purified by flash chromatography 
(gradient 2/98 to 6/94 MeOH/CH 2 Cl a ) to give 405 mg (40 %) 

30 of the title compound. a H NMR <CDC1 3 , 300 MHz) d 10.61 (m, 
1H), 7.75 (s, 1H), 7.45-7.15 (m, 12H) , 5.95 (s, 1H) , 5.80 
(m, 1H), 3.60-3.38 (m, 3H) , 3.10 (m, 1H) , 2.15 (m, 1H) , 
1.98-1.65 (m, 3H), 1.50-1.05 (m, 15H) ; IR (CHC1 3 ) 3400, 
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3000,1706, 1661, I486, 1455, 1157 cm' 1 ; MS (electrospray) 
m/z 588 (M+H), 589 (M-H) , 587. 

Example 1 

5 (X) -2-Am±no-2-mathyl-J*- ( [1- (2-oaco-l-phenyl-2- 

pyrrolidlnylothyl) imidazol-4-yl] carbamoyl} 
phanylmethyl ) propanamide , bis - trif luoroaca t ate 

Trifluoroacetic acid (1.4 mL, 18.3 mmol) was added 
10 to a solution of a compound of Example 2 (360 mg, 0.611 
mmol), anisole (0.20 mL, 1.83 mmol) and CH 2 C1 2 (14 mL) . 
After 4 h the solution was concentrated to an oil which 
was dissolved in CH 2 C1 2 (3.0 mL) . This solution was added 
dropwise to Et 2 0 (25 mL) with vigorous stirring, and a 
15 white precipitate formed. After 12 h, the solid was 

filtered and washed with Et 2 0 (20 mL) . The wet cake was 
dried at 40 °C in a vacuum oven for 12 h to yield 391 mg 
(91 %). *H NMR (EMSO-de, 300 MHz) d 10.70 (d, J = 2.5 Hz, 
1H), 8.66 (d, J =6.7 Hz, 1H) , 8.02 (m, 3H) , 7.54-7.10 
20 (m, 12H), 6.39 (s, 1H) , 5.58 <m, 1H) , 3.60 (m, 1H) , 3.30 
(m, 2H), 2.90 (m, 1H) , 1.80-1.55 (m, 4H) , 1.07-0.70 (m, 
6H); IR (KBr) 3064, 3035, 2980, 1672, 1575, 1539, 1497, 
1201, 1133, 721, 700 cm" 1 ; MS (electrospray) m/z 
(freebase) 488; (freebase M+H) , 489 (freebase M-H) , 487. 
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Preparation 3 

(X) -2- 1 (Tert-butoxy)carbonylamino] -2 -methyl -ff- [ («-<l- [2- 
( 4 -m* thylpiper i dyl ) -2-oxo-l-phanylethyl] lmldaxol-4- 
yl ) carbamoyl ) phenylmethyl ] prqpanaaide 

5 

W-methylmorpholine (0.16 mL, 1.49 mmol) was added to 
a suspension of 2-chloro-4,6-dimethoxy-l,3,5-triazine 
(268 mg, 1.53 mmol), 2-{2-[ (tert-butoxy)carbonylamino]-2- 
metbylpropahoylamino}-2-pbenylacetic acid (502 mg, 1.49 

10 mmol), CH2CI2 (7 mL) and THF (2 mL) at 23 °C. The 

heterogeneous reaction stirred for two hours and 2-(4- 
aminoimidazolyl) -1- (4-methylpiperidyl) -2-phenylethan-l- 
one dihydrochloride (613 mg, 1.65 mmol) was added. The 
mixture was stirred for 15.5 h, and EtOAc (40 mL) and 10 

15 % (w/w) aqueous citric acid (18 mL) were added. The 
layers were separated, and the organic layer was 
extracted with 15 mL each of saturated MaHCOj and 
saturated NaCl. The organic layer was dried (MgSC>4) , 
concentrated in vacuo to 590 mg of solid, and purified by 

20 flash chromatography (10 % i-PA/CHCl 3 ) to yield 440 mg (48 
%) of a foamy solid: *H NMR (CDCl 3 , 300 MHz) d 10.34 (m, 
1H), 7.67 (s, 1H), 7.40-7.19 (m, 12H) , 6.10 (m, 1H) , 5.73 
(m, 1H), 4.57 (m, 1H), 3.84 (m, 1H) , 3.60 (m, IK), 2.95 
(m, 1H), 2.74-2.58 (m, IB), 1.65-0.79 (m, 23H) ; 13 C NMR 

25 (CDCI3, 75 MHz) 174.0, 167.0, 165.3, 137.7, 136.7, 134.2, 
133.5, 133.4, 129.4, 129.3, 129.2, 129.2, 128.7, 128.5, 
128.5, 128.3, 128.2, 128.0, 127.2, 127.2, 108.1, 62.1, 
62.0, 62.0, 61.9, 57.1, 56.6, 46.0, 46.0, 45.8, 429, 
34.2, 33.6, 33.5, 30.8, 30.7, 28.2, 21.5, 21.4 ppm; IR 

30 (CHCI3) 1456, 1487, 1560, 1661, 1707, 3010 cm" 1 ; MS 
(electrospray) m/z 617 (M+H) , 438 & 615 (M-H) , 436. 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



-748- 



PCT/US99/09S25 



Example 2 

(&} -2-Aaiao-2-metbyl-.»- C(*-<1- 12- (4-xn»thylpiperidyl)-2- 
oaco - 1 -pheay le thyl ] iaid&xol -4 -yl) carbamoyl) 
phanylmatfcyl ] propanaznide bis-trifluoroacetat* 

5 

Trifluoroacetic acid (1.5 mL, 19.9 mmol) was added 
to a solution of a compound of Example 4 (410 mg, 0.66 
mmol), anisole (0.22 mL, 2.0 mmol) and CH 3 C1 2 (16 mL) . 
After 5 h the solution was concentrated to an oil which 

10 was dissolved in CH2CI2 (3.5 mL) . This solution was added 
dropwise to Bt20 (30 mL) with vigorous stirring, and a 
white precipitate formed. After 30 min the solid was 
filtered and washed with copious Et 2 0. The wet cake was 
dried in a room temperature vacuum desiccator overnight 

15 to yield 283 mg (58 %) of a white, hygroscopic powder: 

mp 182 °C (dec); *H NMR <DMS0-d 6 , 300 MHz) d 10.79 (d, J » 
2.7 Hz, 1H), 8.72 (d, J = 6.5 Hz, 1H) , 8.15 (m, 2H) , 
7.54-7.20 (m, 11H), 7.19 (m, 1H) , 6.73 (d, J » 14.2 Hz, 
1H), 5.61 (d, J = 6.7 Hz, 1H), 4.36 (m, 1H) , 3.72 (m, 

20 1H), 2.69-2.48 (m, 2H) , 1.59-1.24 (m, 9H) , 1.07-0.70 (m, 
5H); 13 C NMR (DMSO-d 6( 75 MHz) 171.5, 171.4, 166.4, 165.6, 
165.6, 165.4, 165.4. 158.3, 157.9, 137.2, 137.1, 137.0, 
136.2, 136.1, 135.6, 135.5, 135.4, 133.2, 133.1, 129.2, 
128.9, 128.7, 128.4 128.3, 128.3, 128.1, 128.0, 127.9, 

25 127.6, 107.2, 107.2, 97.8. 60.3, 60.3, 60.0, 57.0, 56.9, 
56.6, 45.2, 42.2, 42.0, 42.0, 34.0, 33.9, 33.3, 3.2, 
33.0, 30.0, 23.2, 23.2, 21.5, 21.4 ppm; IR (KBr) 1137, 
1201, 1540, 1576, 1670, 2955 cm -1 ; MS (electrospray) 517 
(freebase M+H) , 438 & 515 (freebase M-H) . 
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■ffMffTM PART 6 

• 1 



Chromatographic Separati 

5 

Diastereomeric secretagogue compounds are separated on 
a 8 x 15 cm Prochrom* column packed with a Kromasil* CHI-DMB 
chiral phase. The chromatographic eluent consisted of 12% 
to 15% 3A alcohol, 0.2% dimettaylethylamine in heptane. One 

10 to two gram loadings of mixtures of diastereomers have been 
separated by this technique. The active isomer has been 
demonstrated to be the second eluting component. Isolation 
of the desired isomer is completed by evaporation of the 
solvent by using a roto evaporator. 

15 Since this is a chiral phase, enantiomers of the 

individual diastereomers are also resolved to yield 
compounds which are enantiomerically pure. 

The procedure for packing the Prochrom* column, 
separation of the diastereomeric secretagogue SAR 

20 candidates, and analysis of the purified compounds is 
provided as follows: 

Materials 

25 Chemicals : 

Kramasil* CHI- 1, 10m CSP Bulk 
3A alcohol, QA 04 IN 
Heptane, QD440N 
Dime thyle thylamine , Aldrich 



Equipment: 
8 cm 

Prochrom LC-80 pumping system, fraction collect r 



8 cm Prochrom* column 
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Chromatography : 

Column Preparation: Slurry 500 grams of Kromasil* CHI 
5 bulk packing in 400 ml of propanol. Pack in 8 x 16 cm 

Prochrom® column. Equilibrate with eluent consisting 13% 3A 
alcohol # 0.2% dimethylethylamine in heptane at a flow rate 
of 250 ml/min. Detector setting is 260 ran to 270 ran for the 
200 mg loading per run. Change wavelength to 280 nm for 1.0 
10 gram loadings. 

Sample preparation; Dissolve approximately 1.0 grams 
of secretagogue mixture in small amount of 3A alcohol and 
dilute with approximately 50 ml of eluent. 

15 

Chromatographic separation: The first isomer from each 
series elutes in range of 6 to 8 minutes. The second isomer 
elutes in range of 8 to 10 minutes. Shave the front and 
back of isomer 1 to eliminate other isomeric impurities. 

20 

Fraction work up: Strip fractions to dryness using 
roto vap. 



Sample Analysis Conditions: 

25 

a. Operating Conditions 

Column: 0.46 x 25 cm Kromasil* CHI 

Eluent: 15% ethanol, 0.2% dimethylethylamine in 

heptane 

30 Flow Rate: 1.0 ml/min 

Temperature: ambient 
uv: 250 nm 
Injection: as needed 

b. System Suitability 



SUBSTITUTE SHEET (RULE 28) 



WO0Q/1Q56S 



PCT/US99/03525 



-751- 

I) isomer 1 elutes in 5 to 6 minutes , isomer 2 
elutes in 8 to 10 minutes 
c. Analysis Procedure 

I) calculate the diastereomeric excess of each 
isolated isomer. 

Both diastereomerically and optically pure secretagogue 
compounds are produced by this process. 

Example 2 

Chiral Synthesis of Mitroimidazole (L-laammr) 



Preparation 2A 




Boc-L-a-Phenylglycine (2.0 g, 9.12 mmol) was 
dissolved in 15znL anhydrous THF and cooled to 0°C. DCC 
(1.97 g, 9.58 mmol) was added, followed by the addition 
of 4-methylpiperidine (1.08 mL, 9.12 mmol) and HOBt (1.29 
g, 9.58 mmol) . After stirring 30 min the ice bath was 
removed and stirring continued overnight at ambient 
temperature. The reaction was filtered, concentrated, 
then diluted with EtOAc and washed with 10% aqueous 
sodium bicarbonate (1 X 50 mL) , 0.1N HCl (1 X 50 mL) , and 
dried over sodium sulfate. Filt red, and concentrated to 
3.2 g of a crude y llow oil. The oil was purified was 
radial chromatography luting with 30:70 EtOAc :Hexanes. 
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The appropriate fractions were concentrated to 2.5g (83% 
yield) of a colorless foam. ' l H-NMR (d, CDC1 3 , 250 MHz, 
rotamers present) 0.60 (d, J = 7.5 Hz, 1.5 H) , 0.77 (d, J 
= 7.5 Hz. 1.5 H), 1.00-1.50 (m, 5H) , 1.25 (s, 9H) , 2.45 
5 (m, 1H), 2.80 (m, 1H) , 3.62 (m, 1H) , 4.43 (m, 1H) , 5.43 
(m, 1H), 6.02 (d, J = 8 Hz, 1H) , 7.10-7.30 (m, 5H) ; MS 
(ion spray) 333.5 (M+l); [a] D = +95.9 (MeOH) ; Anal. Calc'd. 
for Ci 9 H28N 2 0 3 : C, 68.65;H, 8.49; N, 8.43. Found: C, 
69.04; H, 8.51; N, 8.91. 
10 Preparation 2B 




The Boc group was removed from the above compound 
15 (1.09 g, 3.28 mmol) by dissolving in 3 mL of methylene 
chloride and added 3 mL of trifluoroacetic acid. After 
stirring 1 h at room temperature the reaction was 
concentrated in vacuo (3 X CH 2 Clj) . The compound was 
vacuum dried to 1.5 g (100%) of the ditrifluoroacetic 
20 acid salt. *H-NMR (d, CDC1 3 , 400 MHz, equal intensity 
rotamers present at room temperature) 0.01 (m, 0.5H), 
0.70 (d, J = 7.5 Hz, 1.5 H). 0.83 (m, 0.5H), 0.88 (d, J = 
7.5 Hz, 1.5 H), 1.00-1.60 (m, 4H) , 2.55 (m, 1H) , 2.90 (m, 
1H), 3.52 (m, 1H), 4.35 (m. 1H) , 5.42 (m, 1H) . 7.32-7.43 
25 (m, 5H), 8.18 (br s, 2H) , 9.30 (br s, 2H) ; MS (ion spray) 
233.1 (M+l);[o] D = +19.7 (IN HC1) . 
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Prparation 2C 
P" 

0=N + 




The above amine (1.5 g, 3.26 mmol) was dissolved in 
5 lOmL methanol and 10 mL water and cooled to 0°C. Sodium 
bicarbonate (0.58 g, 6.85 mmol) was added and stirred 10 
min followed by the addition of 1, 4 -dinitro imidazole. 
The solution quickly turned bright yellow and after 
stirring 30 min the ice bath was removed and stirring 

10 continued overnight at ambient temperature. The product 
was extracted into CH 2 C1 3 , dried over sodium sulfate, 
filtered, and concentrated to 0.93 g of a crude white 
foam. A pure sample is obtained by crystallization from 
EtOAc (0.64 g, 60%). a H-NMR (d, CDCI3, 400 MHz, rotamers 

15 present) 0.05 (m, 0.5H), 0.59 (d, J = 7.5 Hz, 1.5 H) , 
0.72 (d, J o 7.5 Hz, 1.5 H) , 0.79 (m, 0.5H), 0.93 (m, 
0.5H), 1.14 (m, 0.5H), 1.23-1.56 (m, 3H) , 2.44 (m, 1H) , 
2.82 (m f 1H), 3.36 (m, 1H) , 4.37 (in, 1H) , 5.88 (s, 0.5H), 
5.90 (s, 0.5H), 7.02 (s, 1H) , 7.10-7.30 (m, 5H) , 7.52 (s, 

20 1H); MS (ion spray) 329.3 (M+l); [a] D = +177.6 (MeOH) ; 98% 
ee by chiral HPLC; Anal. Calc'd for C17H20N4O3: C, 62.18;H, 
6.14; N, 17.06. Found: C, 62.25; H, 6.08; N, 17.09. 
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Kxampl 3 

Chiral Synthesis of Nitroimidaxole D-lmaaamr 



Preparation 3A 




Boc-D-a-Phenylglycine (2.0 g, 9.12 mmol) was dissolved in 
15mL anhydrous THF and cooled to 0°C. DCC (1.97 g, 9.58 
xnmol) was added, followed by the addition of 4- 

10 methylpiperidine (1.08 mL, 9.12 mmol) and HOBt (1.29 g, 
9.58 mmol) . After stirring 30 min the ice bath was 
removed and stirring continued overnight at ambient 
temperature. The reaction was filtered, concentrated, 
then diluted with EtOAc and washed with 10% aqueous 

15 sodium bicarbonate (1 X 50 mL), 0.1N HC1 (1 X 50 mL) , and 
dried over sodium sulfate. Filtered, and concentrated to 
3.1 g of a crude yellow oil. The oil was purified was 
radial chromatography eluting with 30:70 EtOAc :Hexanes. 
The appropriate fractions were concentrated to 2.2g (73%' 

20 yield) of a colorless foam. ^-NMR (d, CDC1 3# 250 MHz, 

rotamers present) 0.60 (d, J = 7.5 Hz, 1.5 H) , 0.77 (d, J 
= 7.5 Hz, 1.5 H), 1.00-1.50 (m, 5H) , 1.25 (s, 9H) , 2.45 
<m, 1H), 2.80 (m, 1H) , 3.62 (m, 1H) , 4.43 (m, 1H) , 5.43 
(m, 1H), 6.02 (d, J = 8 Hz, 1H) , 7.10-7.30 (m, 5H) ; MS 

25 (ion spray) 333.5 (M+l) ; [a] D = -112.9 (MeOH) ; Anal. 

Calc'd for Ci 9 H 2 8N 2 0 3 : C, 68.65;H, 8.49; N, 8.43. Found: 
C, 68.41; H, 8.11; N, 8.53. 



SUBSTITUTE SHEET (RULE 28) 



WO 00ft 0565 



PCTAJ599/D3525 



-755- 



Preparation 3B 




The Boc group was removed from the compound of 
5 Preparation 3A (1.0 g, 3.01 mmol) by dissolving in 2 mL 
of methylene chloride and added 2 mL of trifluoroacetic 
acid. After stirring 1 h at room temperature the 
reaction was concentrated in vacuo (3 X CH 2 C1 2 ) . The 
compound was vacuum dried to 1.4 g (100%) of the 

10 ditrifluoroacetic acid salt. J H-NMR (d, CDC1 3 , 400 MHz, 
equal intensity ro tamers present at room temperature) 
0.01 (m, 0.5H), 0.70 (d, J = 7.5 Hz, 1.5 H) , 0.83 (m, 
0.5H), 0.88 (d, J = 7.5 Hz, 1.5 H) , 1.00-1.60 (m, 4H) , 
2.55 (m, 1H), 2.90 (m, 1H) , 3.52 (m, 1H) , 4.35 (m, 1H) , 

15 5.42 (m, 1H), 7.32-7.43 (m, 5H) , 8.18 (br s, 2H) , 9.30 
(far s, 2H); MS (ion spray) 233.1 (M+l);[a] D = -38.1 
(MeOH) . 

Preparation 3C 



p 

o=N* 




20 

Th amine from Preparation 3B (1.4 g, 3.04 mmol) was 
dissolved in lOmL me than 1 and 10 mL water and cooled to 
0°C. Sodium bicarb nate (0.51 g, 6.08 mmol) was added and 
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stirred 10 min followed by the addition of 1,4- 
dinitroimidazole. The solution quickly turned bright yellow 
and after stirring 30 min the ice bath was removed 
stirring continued overnight at ambient temperature. The 
5 product was extracted into CH 2 C1 2 , dried over sodium 

sulfate, filtered, and concentrated to 0.93 g of a crude 
yellow foam. A pure sample is obtained by crystallization 
from EtOAc (0.60 g f 60%). X H-NMR (d, CDCI3, 400 MHz, 
rotamers present) 0.05 (m, 0.5H), 0.59 {d, J = 7.5 Hz, 1.5 

10 H), 0.72 (d, J = 7.5 Hz, 1.5 H) , 0.79 (m, 0.5H), 0.93 (m, 

0.5H), 1.14 (m, 0.5H), 1.23-1.56 (m, 3H) , 2.44 <m, 1H) , 2.82 
(m, 1H), 3.36 (m, 1H) , 4.37 (m, 1H) , 5.88 (s, 0.5H), 5.90 
(s, 0.5H), 7.02 (s, 1H), 7.10-7.30 (m, 5H) , 7.52 (s, 1H) ; MS 
(ion spray) 329.2 (M+l); [a] D = -175.7 (MeOH) ; 96% ee by 

15 chiral HPLC; Anal. Calc'd for C 17 H 2 oN 4 03: C, 62.18;H, 6.14; N, 
17.06. Found: C, 62.93; H, 6.14; N, 17.21. 

Bwmin>le 4 

Chiral Synthesis of Kitroimldazole (D-isamer) 
20 Preparation 4A 




D- (p-hydroxyphenyl ) glycine was Boc protected following 
the procedure of Salituro, JACS, 760 (1990) . 

25 
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gxanple 4B 




To a 0°C solution of the phenol compound from Preparation 
5 4A (3.0 g, 11.2 mmol) in 100 mL of DMF was added 1.03 g 
(60% dispersion, 25.8 mmol) NaH. The mixture was then 
sonicated at room temperature for 30 min and methyl 
iodide added (0.77 mL, 12.3 mmol). The reaction becomes 
near homogenous after an additional 30 min of sonication. 

10 An additional 0.2 mL of methyl iodide was added and the 
reaction stirred overnight at room temperature. The 
reaction was diluted with EtOAc and a few drops of water. 
The reaction was transferred to a separators funnel and 
acidified with a 10% sodium bisulfate solution and brine. 

15 The organic layer was separated and dried with sodium 
sulfate to 3.4 g of a crude yellow oil. This oil was 
purified by radial chromatography eluting with 80/20/5 
CH 2 Cl 2 /MeOH/NH40H. The appropriate fractions were taken 
up in EtOAc and washed with 10% sodium bisulfate/brine 

20 solution, dried over sodium sulfate, filtered and 

concentrated to 1.5 g (48%) of the desired ether. X H*NMR 
(d, CDC1 3 , 400 MHz, equal intensity rotamers present) 1.22 
(s, 4.5H), 1.40 (s, 4.5 H) , 3.77 (s, 3H) , 5.02 (d, J = 5 
Hz, 0.5 H), 5.22 (d, J = 5 Hz, 0.5H), 5.39 (d, J = 5 Hz, 

25 0.5H), 6.82 (m, 2H) , 7.29 (m, 2H) , 7.62 (m, 0.5H); US 

(i n spray) 280.2 (M-l) ; [a] D = -134.1 (MeOH) ; Anal. Calc'd 
for Ci 4 H 19 N0 5 : C, 59.78;H, 6.81; N, 4.98. Pound: C, 60.07; 
H, 7.01; N, 4.99. 
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Preparation 4C 




5 To a 0°C solution of the acid from Preparation 4B (540 mg, 
1.92 mmol) and dimethylamine hydrochloride (157 mg, 1.92 
Tnmol) in 8 mL of anhydrous DMF was added 
diethylcyanophosphonate (DECP) (0.29 mL, 1.92 mmol) and 
triethylamine (0.27 mL, 1.92 mmol) . After 30 min at 0°C a 

10 second equivalent of dimethylamine hydrochloride, DECP, 

and triethylamine were added. After an additional 30 min 
the reaction was complete by TLC. The reaction was 
diluted with EtGAc , washed with 1:1 10% sodium 
bisul fate: brine, 1:1 10% sodium bicarbonate: brine, and 

15 brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated to 0.90 g of a light yellow 
oil. This material was purified by radial chromatography 
eluting with 1:1 EtOAc : Hexanes . The appropriate 
fractions were vacuum dried to 0.50 g (85%) of a white 

20 solid. hl-NMR (d, CDCl 3 , 400 MHz) 1.40 (s, 9H) , 2.85 <s, 
3H), 2.95 (s, 3H), 3.79 (s, 3H) , 5.50 (d, J = 10 Hz, 1H) , 
5.96 (d, J = 10 Hz, 1H), 6.83 (d, J = 10 Hz, 2H) , 7.29 
(d, J = 10 Hz, 2H); MS (ion spray) 309.3 (M+l) ; [a] D = - 
165.5 (MeOH) • 
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Frwaratian 4D 




I 

N 



\ 



O 



5 The Boc group was removed from the compound of 

Preparation 4C (450 mg, 1.46 mmol) by dissolving in 2 mL 
of methylene chloride and added 2 mL of trif luoroacetic 
acid. After stirring 90 min at room temperature the 
reaction was complete by TLC and HPLC and concentrated In 
10 vacuo (3 X CH2CI2) • The compound was vacuum dried to 620 
mg (97%) of the ditrif luoroacetic acid salt. This 
material was used without further characterization. 



The amine from Preparation 4E (637 mg, 1.46 mmol) was 
dissolved in lOmL methanol and 10 mL water and cooled to 
0°C. Sodium bicarbonate (270 mg, 3.21 mmol) was added and 
stirred 10 min followed by the addition of 1,4- 
20 dinitroimidazole. The solution quickly turned bright 

yellow and after stirring 30 min the ice bath was removed 
< and stirring c ntinued 6h. The product was extracted 



into CH2CI2, washed with brine, dried over sodium sulfate, 
filtered, and c ncentrated to 450 mg of a crude y llow 




15 
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oil. Th compound was purified by radial chromatography 
eluting with EtQAc. The appropriate fractions were dried 
to 410 mg (92%) of a light yellow solid. 1 H-NMR (d, 
CDC1 3 , 400 MHz) 2.88 (s, 3H) , 3.01 (s, 3H) , 3.80 (s, 3H) , 
5 6.01 <s, 1H), 6.94 (d, J = 10 Hz, 2H) , 7.29 <d, J a 10 
Hz, 2H), 7.37 (s, 1H), 7.68 (s, IE); MS (ion spray) 305.2 
(M+l); [a] D = -258.2 (MeOH) ; Anal. Calc'd for C^HieN^: C, 
55.26;H, 5.30; N, 18.41. Found: C, 55.23; H, 5.27; N # 
18.23. 

10 Example 5 

Alternate Chiral Synthesis of Hi troiTnidnKole-P- isomer) 



15 

D-Phenylglycine (400 mg, 2.53 mmol) was suspended in 5 xnL 
methanol and 5 mL water and cooled to 0°C. Sodium 
bicarbonate (400 mg, 5.06 mmol) was added and stirred 10 
min followed by the addition of 1, 4-dinitro imidazole. 

20 The solution quickly turned bright yellow and after 
stirring 30 min the ice bath was removed and stirring 
continued overnight at ambient temperature. The reaction 
was diluted with EtQAc and acidified with 0.2N HC1. The 
organic extract was washed with brine and dried over 

25 sodium sulfate. Filter d, and concentrated to 620 mg 

(99%) of a light yellow s lid. ^-NMR (d, DMSO, 400 MHz) 
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6.50 (s f 1H), 7.42 (m, 3H) , 7.52 (m, 2H) , 7.94 (s, 1H) , 
8.40 (s ,1H); MS (ion spray) 248.4 (M+l); [d] D = -146.2 
(MeOH); Anal. Calc'd for CuH9N 3 O4«0.3 H a O: C, 52.30;H, 
3.83; N, 16.63. Found: C, 52.17; H, 3.95; N, 16.79. 



The acid from Preparation 5A (215 mg, 0.87 mmol) was 
dissolved in 10 mL anhydrous THF and cooled to 0°C. Added 

10 4-methylpiperidine (103 fiL, 0.87 mmol), and 

diethylcyanophosphonate (DECP) (132 uL, 0.87 mmol). 
After 45 min a second equivalent of 4-methylpiperidine 
and DECP were added and stirring continued at 0°C for an 
additional 45 min. Diluted the reaction with ethyl 

15 acetate (300 mL) and washed with aqueous 10% NaHS0 4 / 
brine, 5% NaHCCh / brine, brine (150 mL each) and dried 
over NaS0 4 . Purified by radial chromatography eluting 
with BtOAc which gave 236 mg (83%) of the desired product 
as a yellow oil. An analytical sample was obtained by 

20 crystallization from EtQAc. 'h-NMR (d, DMSO, 400 MHz, 
rotamers present) -0.05 (m, 0.5H), 0.68 (d, J = 7.5 Hz, 
1.5 H), 0.80 (m, 0.5H), 0.83 (d, J = 7.5 Hz, 1.5 H) , 0.97 



(m, 0.5H), 1.18 (m, 0.5H), 1.40-1.60 (m, 3H) , 2.60 (m, 
1H), 2.98 (m, 1H), 3.59 (m, 1H), 4.34 (m, 1H) , 6.85 (s, 
25 0.5H), 6.92 (s, 0.5H), 7.37-7.50 (m, 5H) , 7.78 (s, 1H) , 



5 



Preparation 5B 
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8.12 (s, 0.5H), 8.15 (s, 0.5H); MS (i n spray) 329.2 
(H+l); [a] D = -204.7 (MeOH) ; Anal. Calc'd for C 17 H 3 oN 4 03: C, 
62.18;H, 6.14; N, 17.06. Found: C, 62.47; H, 6.21; N, 
17.07. 
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KXAMPLBB PART 7 

Melting points were determined with a Thomas -Hoover 
capillary melting point apparatus and are uncorrected. 
5 Nuclear magnetic resonance studies were performed on a 
Bruker ARX 500 spectrometer. Merck silica gel 60 F254 
plates (0.25mm) were used for thin layer chromatography. 
Merck silica gel 60 230-400 mesh was used for flash 
chromatography. Biotage KP-SIL, 60A cartridges were used 
10 for Biotage Flash 40 purifications. HPLC conditions: 

Bluent: 0.1% trif luoroacetic acid in water : acetonitrile at 
2 mL/min. Column: Zorbax RX-C8. Detection: 230 nm. 

Preparation 1 

15 Ethyl 2 - ( 2 -Naphthyl ) acetate 




A steady stream of anhydrous hydrochloric acid was 
20 bubbled subsurface into a solution of 2-naphthylacetic acid 
(251.38 grams, 1.35 mol) dissolved in ethanol (1760 xnL) over 
a period of 10 minutes. The resulting solution was stirred 
at ambient temperature until complete as determined by hplc 
(2 hours). The reaction mixture was concentrated to 
25 dryness. The resulting oil was dissolved in ethyl acetate 
(200 mL) and filtered through silica gel (300 grams) eluting 
the product with ethyl acetate (1400 mL) . The filtrate was 
concentrated to give 286.33 grams (99%) of ethyl 2-(2- 
naph thy 1) acetate as a colorl ss oil. MS (FIA) m/z 215.3 
30 [ (M+H)*] . X H nmr (DMSO-d*) : 6 1.15-1.24 (t, 3H) , 3.81-3.86 
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<d, 2H), 4.07-4.15 (q, 2H) , 7.41-7.55 (m, 3H) , 7.80-7.92 (m, 
4H) . 

Preparation 2 

5 Ethyl 2-Bromo-2-(2-naphthyl) acetate 




A solution consisting of ethyl 2- (2-naphthyl) acetate 
10 (1.07 grams, 5.0 mmol) , N-bromosuccinimide (0.89 grams, 5.0 
mmol), benzoyl peroxide (0.05 grams), and carbon 
tetrachloride (50 mL) was heated at reflux until complete as 
determined by hplc (3 hours). The reaction was cooled to 
ambient temperature, washed with water (2 x 25 mL) , dried 
15 using sodium sulfate, and filtered. The filtrate was 

concentrated to dryness. The residue was purified using a 
Biotage Flash 40M system eluting with hexane : ethyl acetate 
(49:1) to give 1.20 grams (82%) of ethyl 2-bromo-2- (2- 
naphthyl) acetate, mp 80-82° C. MS (FIA) m/z 293.0 
20 [(M+H)*]. Anal, calcd. for C^HnOaBr: C: 57.36; H: 4.47. 
Found: C: 57.62; H: 4.54. l H nmr (CDC1 3 ) : 5 1.27-1.33 
(t, 3H>, 4.18-4.36 (m, 2H) , 5.56 (s f 1H) , 7.52-7.55 (m, 2H) , 
7.71-7.76 (m, 1H) , 7.82-7.92 (m, 3H) , 7.97 (s, 1H) . 
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Praparation 3 

Ethyl 2- (2-Naphthyl) -2- (4-nitroimidazolyl) acetate 



P 




A yellow slurry consisting of ethyl 2-bromo-2- (2- 
naphthyl) acetate (384.04 grains, 1.31 mol) , 4 -nitro imidazole 
(148.13 grams, 1.31 mol), potassium carbonate (362.11 grams, 
2.62 mol), and dimethyl formamide (2500 znL) was stirred at 

10 ambient temperature until complete as determined by hplc (16 
hours) . The reaction mixture was diluted with water (2000 
mli) and extracted with ethyl acetate (4 x 500 mL) . The 
organic extracts were combined and washed with saturated 
sodium bicarbonate solution (2 x 500 mL) , 10% citric acid 

15 solution (2 x 500 mL) , saturated sodium chloride solution (2 
x 500 mL) , dried using sodium sulfate, and evaporated. A 
portion (50 grams) of the crude product was purified by 
column chromatography on silica gel e luting with 
dichloromethane : heptane (16:3) gradient to dichloromethane 

20 : . heptane : methanol (16:3:0.2) giving 30.99 grams of ethyl 
2- (2-naphthyl) -2- (4-nitroimidazolyl) acetate which was 90% 
pure by hplc. A 1 gram sample of the product was purified a 
second time using a Biotage Flash 40S system eluting with 
dichloromethane : heptane : methanol (16.9:3:0.1) to give 

25 0.90 grains (46%) of ethyl 2- (2-naphthyl) -2- (4- 

nitroimidazolyl) acetate as a tan oil. MS (FIA) m/z 326.4 
[ (M+H) *] . X H nmr (CDC1 3 ) : 6 1.25-1.31 (t, 3H) , 4.28-4.39 
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(m, 2H), 6.16 (s, 1H), 7.36-7.44 (dd f 1H) , 7.54-7.62 (m, 
3H), 7.84-7.90 (m, 3H) , 7.90-7.95 (m, 2H) . 



Preparation 3 

Ethyl 2- [4- { (2R) -2-{2- [ (Tert-butoxy) carbonylamino] -2 -methyl 
. propanoylandno}-3-indol-3-ylpropanoylamino) imidazolyl] -2- (2- 

naphthyl ) acetate 




A mixture of ethyl 2- (2-naphthyl) -2- (4-nitroimidazolyl) 
acetate (2.04 grams, 6.27 mmol), tetrahydrofuran (20 mL) , 
and 10% palladium on carbon (2.04 gram) was hydrogenated at 
ambient temperature and pressure until complete as 
determined by hplc (20 hours) . The catalyst was removed by 
filtration and rinsed with tetrahydrofuran (10 mL) . The 
filtrate was added to a slurry consisting of 1- [3- (dimethyl 
amino ) propyl - 3 - e thy 1 c arbodi imi de hydrochloride (1.20 grams, 
6.27 mmol), tetrahydrofuran (10 mL) , and (2R) -2-{2- [ (tert- 
butoxy) carbonylamino) - 2 -me thy lpropanoyl amino } - 3 - indo 1 - 3 - 
ylpropanoic acid (2.44 grams, 6.27 mmol) and stirred 16 
hours at ambient temperature. The reaction mixture was 
partitioned between water (150 mL) and thyl ac tate (3 x 50 
xnL) . The organic extracts were combined, washed with 
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saturated sodium chloride solution, dried using sodium 
sulfate, and evaporated. The resulting crude oil was 
purified by column chromatography on silica gel with hexane 
: ethyl acetate : methanol (10:10:1) as an eluent giving 
5 1.72 grams (41%) of ethyl 2-[4-( {2R)-2-{2-[ (tert-buto*y) 

c arbony 1 amino ] -2-methylpropanoylamino} -3-indol-3 -ylpropanoyl 
amino)izoidazolyl]*2-(2-naphthyl)acetate. A 0.2 gram sample 
was further purified using preparative reverse phase hplc to 
give 0.16 grams of ethyl 2- [4- ( (2R) -2-{2- [ ( tert-butoxy) 

10 carbonyl amino] -2-methylpropanoylamino } - 3 - indol-3 -ylpropanoyl 
amino) imidazolyl] -2- (2-naphthyl) acetate for analytical 
study. MS (FIA) m/z 667.4 [ (M+H) 4 ] . Anal, calcd. exact 
mass for C 3 7H43N 6 0 6 [ (M+H)*] = 667.3244. Exact mass found by 
mass spectrometry: C37H43N6O6 [(M+H)*] = 667.3254. X H nmr 

15 (CDCI3): 1.25-1.42 (m, 19H) , 3.24-3.33 (m, 2H) , 4.28-4.33 

(m, 2H), 4.98-5.01 (m, 1H) , 5.94 (s, 1H) , 6.85-7.01 (m, 3H) , 
7.18-7.21 (m, 2H), 7.35-7.39 <m, 2H) , 7.49-7.58 (m, 4H) , 
7.78-7.84 (m, 4H) , 8.69 (s, 1H) , 10.65 (s, broad, IK). 
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P reparation 4 

Ethyl 2- [4- ( (2R) -2- {2- 1 (Tert-butoxy) carbony lamino ] -2 -methyl 
propanoylandno}-3-indol-3-ylpropanoylamino) imidazolyl] -2- 

phenylacetate 

5 




This compound was obtained from the reduction of ethyl 
2- (4-nitroimidazolyl) -2-phenylacetate and subsequent 

10 reaction with (2R) -2- {2- [ (tert-butoxy) carbony lamino] -2- 
methyl propanoylamino}-3-indole-3-ylpropanoic acid as a 
yellow foam in 73% yield after purification by flash 
chromatography using dichloromethane : methanol (19:1) as 
the eluent. MS (FIA) m/z 617.5 [ (M+H) *] . *H nmr (CDC1 3 ) : 6 

15 1.19-1.32 (m, 18H), 3.10-3.12 (m, 1H) , 3 .16-3 .17 (m, 1H) , 
3.32 (s, 1H) # 4.22-4.27 (in, 2H) , 4.69 <s, broad, 1H) , 6.44 
(s, 1H), 6.85-6.91 (m, 2H) , 7.00 (t, 1H) , 7.07-7.08 (m, 1H) , 
7.38-7.40 (m, 1H) , 7.42-7.45 (m, 6H) , 7.55-7.56 (m, 2H) , 
10.16 (s, broad, 1H) , 10.75 <s, 1H) . 

20 
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Freparatian 5 

Ethyl 2-14- { (2R) -2-{2- [ (Tert-butoxy) carbonylamino] -2- 
methylpropanoylamino}-3-cyclohexylpropanoylamino) 
imidazolyl] -2 -phenyl acetate 




This compound was obtained from the reduction of ethyl 
2- (4-nitroimidazolyl) -2-phenylacetate and subsequent 

10 reaction with (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2- 
methyl propanoylamino}-3-cyclohexylpropanoic acid as a 
yellow foam in 45% yield after after purification by flash 
chromatography using dichlorome thane : methanol (29:1) as 
the eluent. X H nmr (CDC1 3 ) : 5 0.77-0.99 (m, 4H) , 1.00-1.21 

15 (m, 5H), 1.22-1.27 (m, 7H) , 1.33-1.45 (m, 8H) , 1.48-1.74 (m, 
6H), 4.19-4.30 (m, 2H) , 4.70-4.75 (m, 1H) , 5.10 (s, broad, 
1H), 5.84-5.86 <t, 1H) , 6.92 (s, broad, 1H) , 7.25-7.41 (m, 
7H), 7.51 (m, 1H), 10.5 (s, broad, 1H) . 
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Preparation 6 

Ethyl 2- [4- ( (2R) -2- {2- [ (Tert-butoxy) carbonylamino] -2- 
methylpropanoylamino}pentanoylamino) imidazolyl] -2- 

phenylacetate 




This compound was obtained from the reduction of ethyl 
2- ( 4 -nitro imidazolyl) -2 -phenyl acetate and subsequent 
reaction with ( 2R) -2- {2 - [ ( tert-butoxy) carbonylamino] -2- 
methyl propanoylamino}pentanoic acid as a yellow foam in 
61% yield after purification using preparative reverse phase 
hplc. MS (FD+) m/z 529 (M*) . *H nmr (CDC1 3 ) : 6 0.82-0.84 
(m. 3H), 1.25-1.46 (m. 20H) , 1.60-1.75 (m, 1H) . 1.77-1.83 
<m, 1H). 4.24-4.32 (m, 2H) , 4.76-4.78 (m, 1H) , 5.25 (s. 
broad, 1H) , 5.93-5.96 (m f 1H) , 7.15-7.30 (m. 1H) , 7.36-7.39 
(m, 5H>, 7.48-7.49 (n, 1H) , 7.61-7.64 (d. 1H) . 11.10-11.20 
(m, 1H) . 
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Freparation 7 

Ethyl 2- [4- ( (2R) -2-{2- [ (Tert-butoxy) carbonyl amino] -2- 
methylpropanoylamino}hexanoylainiiio) imidazolyl] -2- 

phenylacetate 




NHBoc 



r 80 

HN 

n 

N 




This compound was obtained from the reduction of ethyl 
2- (4-nitroimidazolyl) -2-phenylacetate and subsequent 

10 reaction with (2R)-2-{2-( (tert-butoxy) carbonyl amino] -2- 

methyl propanoylamino)hexanoic acid as a yellow foam in 74% 
yield after purification by flash chromatography using 
dichlorome thane : methanol (19:1) as the eluent. *H nmr 
(CDC1 3 ): 5 0.87-0.88 (d, 3H) , 1.28-1.32 (a, 7H) , 1.44-1.46 

15 (m. 8H), 1.51 (s, 6H), 1.66-1.68 (m, 3H) . 1.95 (s, broad, 
1H). 4.28-4.34 (m, 2H) , 4.60-4.62 (m. 1H) , 5.05 (s, broad, 
1H), 5.85 (s, 1H), 6.90-7.00 (m. 1H) , 7.36-7.46 (m, 6H) , 
9.65 (s, broad, 1H) . 
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Preparation 8 

Ethyl 2- [4- ( (2R) -2-{2- [ (Tert-butoxy) carbonylamino] -2- 
me thy lpr opanoy lamino } - 3 - ( 3 - thienyl ) propanoyl amino ) 
imidazolyl] -2-phenylacetate 

5 

.NHBoc 

C 

o 

HN 

t> 

N 




Tula compound was obtained from the reduction of ethyl 
2- ( 4 -nitro imidazolyl) -2-phenylacetate and subsequent 

10 reaction with (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2- 
methyl propanoylamino}-3- (3-thienyl) propanoic acid as a 
yellow foam in 53% yield after purification using 
preparative reverse phase hplc. MS (FD+) m/z 583 (M*) . 
Anal, calcd. for Czs^NsOe-l^HjO: C: 58.77; H: 6.46; N: 

15 11.82. Pound: C: 58.83; H: 6.03; N: 11.83. X B nmr 
(CDC1 3 ): 5 1.20-1.23 (m. 3B) . 1.33 (s. 9B) . 1.40 (s, 6H) , 
3.29-3.30 (d, 2B), 4.18-4.27 (m, 2B) , 5.04 (s, broad, 1H) . 
5.40 (s, broad, 1H), 5.94 (s, broad, 1H) , 6.72-6.76 (m, 2B) , 
6.96-6.98 (t, 1H), 7.34 (s, 5B) , 7.48 (s, 2B) , 7.54-7.62 (m, 

20 IB), 11.38 (m, IB). 
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Preparation 9 

Ethyl 2- [4- ( (2R) -3-Benzo [b] thiophen-3-yl-2-{2- [ (tert-butoxy) 
carbonyl amino ] - 2 -me thy lpr opanoy 1 amino } propanoylamino) 
imidazolyl] -2-phenylacetate 

5 




This compound was obtained from the reduction of ethyl 
2- ( 4 -nitro imidazolyl) -2-phenylacetate and subsequent 

10 reaction with (2R) -3-benzo [b] thiophen-3-yl-2- {2- [ ( tert- 
butoxy) c arbony 1 amino ] - 2 -me thy lpr opanoyl amino } pr opano i c acid 
as a yellow foam in 82% yield. *H nmr (CDC1 3 ) : 5 1.26- 
1.46 (m, 18H), 3.34-3.35 (m, 1H) , 3.55-3.56 (m, 1H) . 4.26- 
4.33 (m, 2H), 5.15 (s, broad, 2H) , 5.82-5.84 (t, 1H) . 7.20- 

15 7.47 (m, 10H), 7.60-7.65 (m 0.5H), 7.72-7.73 <m, IK). 8.11- 
8.12 (m, 0.5H), 11.10 (m, broad, 1H) . U C nmr (CDC1 3 ) : 5 
14.46, 14.60, 19.34, 21.42, 25.69, 28.62, 36.64, 53.29, 
54.39, 57.01, 60.77, 62.67, 64.05, 108.00, 122.26. 124.23, 
124.34, 124.51, 125.58, 125.60, 125.87, 126.37, 127.92, 

20 128.18, 128.24, 128.28, 128.35, 128.94, 129.58, 129.64, 
129.68, 134.11, 134.53, 137.61, 140.55, 168.81, 168.86, 
171.51, 174.81. 
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Preparation 10 

2- [4- ( (2R) -2- {2- [ (Tert-butoxy) carbonyl amino] -2- 
methy lpropanoy lamino } - 3 - indol - 3 -ylpropanoy lamino ) 
imidazolyl] -2- (2-naphthyl) acetic Acid 

5 




A solution consisting of ethyl 2- [4- ( (2R) -2- {2- [ (tert- 
butoxy ) carbonylamino ] -2-methylpropanoylamino} -3 -indol-3- 

10 ylpropanoy lamino) imidazolyl] -2- (2-naphthyl) acetate (1 .52 
grams, 2.28 mmol) , lithium hydroxide (0.11 grams, 4.56 
xnmol) , dioxane (10 mL) , and water (10 mL) was stirred at 
ambient temperature until complete as determined by hplc (30 
minutes) . The reaction mixture was concentrated to dryness 

15 and the residue was dissolved in water (20 mL) . The aqueous 
solution was adjusted to a pH of 3 using a 10% sodium 
bisulfate solution and extracted with ethyl acetate (3 x 25 
mL) . The organic layers were combined, dried using sodium 
sulfate, filtered, and concentrated to give 1.34 grams (92%) 

20 of 2-[4-{ (2R) -2-{2- [ (tert-butoxy) carbonylamino] -2 -methyl 

propanoy lamino } - 3 - indo 1-3 -y lpropanoy 1 amino ) imidazolyl] -2- (2- 
naphthyl) acetic acid. 
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Preparation 11 

2- [4- ( (2R)-2-{2- [ (Tert-butoxy)carbonylamino] -2 -methyl 
propanoy lamino } - 3 - cycl ohexy lpropanoyl amino ) imidazolyl] -2- 

phenylacetic Acid 



This compound was obtained from the hydrolysis of ethyl 
2- (4- ( (2R) -2-{2- [ (tert-butoxy) carbony lamino] -2 -methyl 



10 phenylacetate as a white powder in 69% yield. 2 H nmr (DMSO- 
ds): 6 0.64-0.92 (m, 3H) , 0.93-1.15 (m, 3H) . 1.16-1.41 (m, 
7H), 1.42-1.73 (m, 4H) , 4.36 (s, broad, IB). 6.08 (s, 1H) , 
6.98 (s, 1H), 7.15 (8, 1H), 7.31 (s, 5H) , 7.49 (s, 2H) , 10.0 
(d, broad, 1H) . 




NHBoc 



propanoy lamino} -3 -cyclohexylpropanoy lamino) imidazolyl] -2- 



15 
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Preparation 12 

2- [4- ( (2R) -2-{2- [ (Tert-butoxy)carbonylamino] -2 -methyl 
propanoylamino}-3- (2-naphthyl)propanoylamino) imidazolyl] -2- 

phenylacetic Acid 

5 




This compound was obtained from the reduction of ethyl 
2- (4-nitroimidazolyl) -2-phenylacetate and subsequent 

10 reaction with (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2- 

xnethyl propanoyl amino} -3- (2 -naphthyl) propanoic acid followed 
by hydrolysis to give a white solid in 76% yield. *H nmr 
(EMSO-d«): 5 1.02-1.13 (t, 7H) , 1.27 (s, 8H) , 3.24 <m, ' 
3H), 3.50 (m, 1H) , 4.58-4.78 (m, 1H) , 6.24 (s, 1H) , 7.00 (s, 

15 broad, 1H) , 7.13-7.56 (m, 9H) , 7.73 <d, 1.5H), 7.84 <d, 

1.5H), 8.16 (m, 1H), 9.98 (s, broad, 0.5H), 10.11 (e, broad, 
0.5H), 13.51 (s, broad, 1H) . 
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Preparation 13 

N- [ (1R) -2-Indol-3-yl-l- (N- {1- [2- (4-jnethylpiperidinyl) -1- (2- 
naphtbyl) -2-oxoethyl] imida2ol-4-yl)carbamoyl) ethyl] -2- 
[ (tert-butoxy) carbonylamino] -2 -methylpropanamide 

5 




A solution consisting of 2- [4- { (2R) -2- {2- [ (tert-butoxy) 
carbonylamino] -2-methylpropanoylamino) -3 -indol-3-yl 

10 propanoylamino) imidazolyl] -2- (2-naphthyl) acetic acid (0.55 
grams , 0.861 nnnol ) , 4-methylpiperidine (0.085 grams , 0.861 
ramol) , 1,3-dicyclohexylcarbodiimide (0,195 grams, 0.947 
nnnol) , 1-hydroxybenzotriazole hydrate (0.116 grams, 0.861 
mmol) and dimethyl formamide (5 mL) was stirred at ambient 

15 temperature until complete as determined by hplc (7 hours). 
The reaction mixture was diluted with water (40 mL) and 
extracted with ethyl acetate (4 x 25 mL) . The organic 
extracts were combined, washed with saturated sodium 
chloride solution (2 x 35 mL) , dried using sodium sulfate, 

20 and concentrated to an oil. The crude product was purified 
using preparative reverse phase hplc to give 0.32 grams 
(52%) of N- [ (1R) -2-indol-3-yl-l- (N-{1- [2- (4-methyl 
piper idyl) -1- (2-naphthyl) -2-oxoethyl] imidazol-4-yl} 
carbamoyl) thyl] -2- [ (tert-butoxy) carbonylamino] -2- 
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methylpropanamide. l H nmr (CDCI3) : 0.76-0.77 (d, 2H) , 
0.91-0.95 (m, 2H), 1.23-1.36 (m, 18H) , 1.54 (m. 1H) , 1.67 
(m, 1H), 2.70-2.72 (m, 2H) , 3.25-3.29 (m, 2H) . 3.68 (m, IB), 
4.55-4.70 (m, 1H) , 4.98 (m, 1H) , 6.24 (m, 1H) , 6.81-6.83 <d, 
5 1H), 6.92 (m, 1H), 7.00-7.01 <m, 1H) , 7.18-7.28 (m, 3H) , 
7.37-7.55 (m, 5H) , 7.76-7.83 (m, 4H) , 8.80 (s. broad, 1H) , 
10.38 (s, broad, IK). U C mnr (CDCl 3 ) : 5 14.60, 19.32, 
19.47, 21.41, 21.83, 21.90, 25.39, 25.55, 26.04, 28.56, 
28.63, 28.84, 31.05, 31.16, 31.21, 33.98, 34.08, 34.29, 

10 34.69, 43.42, 46.28, 46.52, 49.38, 54.55, 56.99, 60.77, 

62.31, 69.97, 71.02, 108.80, 110.24, 111.79, 119.02, 119.36, 
121.86, 124.10, 125.99, 127.12, 127.36, 127.97, 128.08, 
128.10, 128.16, 128.33, 128.63, 128.71, 129.77, 132.26, 
133.63, 133.75, 134.02, 136.58, 137.29, 155.16, 157.65, 

15 166.07, 166.18, 166.22, 166.34, 169.40, 171.52, 175.12. 

Preparation 14 

N- [ (1R) -2-Indol-3-yl-l- (N-{1- [2- (4-methylpiperidyl) -2-oxo-l- 
phenyl ethyl J imidazol-4-yl ) carbamoyl ) ethyl J -2 - 1 ( tert-butoxy) 
2 0 carbonylamino ] -2 -methylpropanamide 
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Tbis compound was obtained from the hydrolysis of ethyl 
2- [4- ( (2R)-2-{2-[ (tert-butoxy) carbonylamino] -2 -methyl 
propanoylamino}-3-indol-3-ylpropanoylamino) imidazolyl] -2- 
phenylacetate and subsequent reaction with 4 -methyl 
5 piperidine in 84% yield after Biotage Flash 40M purification 
using dichloromethane : methanol (24:1) as the eluent. MS 
(PIA) m/z 670.5 [ (M+H)*] . X H nmr (CDC1 3 ) : 5 0.74-0.75 (d, 
2H), 0.89-0.90 <d, 2H), 1.17-1.32(m, 18H) , 1.53-1.63 (m, 
3H), 2.66-2.70 <m, 1H) , 3.05 (t, 1H) , 3.15-3.20 (m, 1H) , 
10 3.69-3.83 <m, 1H) , 4.36-4.49 (m, 1H) , 4.67 (s, broad, 1H) , 
6.90-6.93 (id, 2H), 7.01-7.04 <m, 2H) , 7.11 (s, 1H) , 7.26- 
7.32 (m f 2H), 7.40-7.54 (m, 5H) , 7.67 (s, broad, 1H) , 8.16 
(m, broad, 1H) , 10.49 (s, broad, 1H) , 10.84 (s, 1H) . 

15 Preparation 15 

N-( (1R) -2-Indol-3-yl-l- {N- [1- { 2 - oxo - 1 -phenyl - 2 - 
pyrrolidinylethyl) imidazol-4-yl] carbamoyl} ethyl) -2- [ (tert- 
butoxy) carbonylamino] -2 -methylpropanamide 




This compound was obtained from the hydrolysis of ethyl 
2- 14- ( (2R) -2-{2- [ (tert-butoxy) carbonylamino] -2-methyl 
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propanoy lamino } - 3 - indol - 3 -y lpropanoy lamino ) imidazolyl ] -2 - 
phenylacetate and subsequent reaction with pyrrolidine in 
80% yield after purification by flash chromatography using 
dichloromethane : methanol (19:1) as the eluent. : H nmr 
5 (CDCI3) : 6 1.10-1.40 (m, 15H) . 1.67-1.92 (m, 3H) , 2.92- 

3.60 (in, 5H), 4.90 (s, broad, 1H) . 5.33 (s, broad, 1H) , 5.85 
(d, 1H), 6.80-7.05 (m, 3H) , 7.13-7.39 (m, 10H). 7.44-7.80 
On, 2H), 8.96 (s, broad. 1H) , 10.20 (s, broad, 1H) . 13 C nmr 
(CDCI3) : 8 14.25, 21.11, 24.02, 25.63, 26.08, 28.24, 
10 33.87, 46.39, 46.64, 54;2B, 56.67, 60.46, 63.07, 63.09, 
108.33, 109.73, 110.69, 111.47, 118.36, 118.56. 119.05, 
121.57, 123.77, 125.01, 126.42, 127.60, 128.51, 129.38, 
133.14, 133.85, 136.23, 136.45, 136.49. 165.79, 165.85, 
169.17. 174.87. 

15 

Preparation 16 

N- ( <1R) -2-Cyclohexyl-l-{N- [1- ( 2 -oxo- 1 -phenyl -2 - 
pyrrolidinylethyl)imidazol-4-yl]carbamoyl}ethyl)-2-[ (tert- 
butoxy) carbonylamino] -2-methylpropanamide 

20 
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This compound was btained from the reaction of 2- [4- 
( (2R) -2- {2- [ (tert-butoxy) carbonyl amino] -2- 
niethy lpropanoy 1 amino } - 3 -cyclohexylpropanoylamino ) 
imidazolyl] -2 -phenylacetic acid and pyrrolidine in 99% yield 
5 after purification by flash chromatography using 

dichloromethane : methanol (19:1) as the eluent. X H nmr 
(CDC1 3 ): 8 0.71-1.00 (m, 2H), 1.00-1.16 (m, 2H) , 1.17-2.18 
(in, 28H), 3.07-3.20 (s, broad, 1H) , 3.38-3.64 (m, 3H) , 4.62- 
4.77 (ro, 1H), 5.91 (t, 1H) , 7.38 <m, 7H) , 9.93 (s, broad, 
10 1H), 10.60 (s, broad, 1H) . 

Preparation 17 

Methyl 1- {2- [4- ( (2R) -2- {2- [ (Tert-butoxy) carbonylamino] -2- 
methy lpropanoylamino } - 3 -cyclohexylpropanoylamino ) 
15 imidazolyl] -2-phenylacetyl) ( 2S ) pyrrol idine- 2 -carboxylate 



This compound was obtained from the reaction of 2-[4- 
( (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2- 
20 me thy lpropanoylamino} -3 -cyclohexylpropanoylamino) 

imidazolyl] -2 -phenylacetic acid and L-proline methyl ester 
in 88% yield after purification by flash chromatography 
using dichloromethane : methanol (19:1) as the eluent. X H 




HBoc 



HN 
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nrar (CDC1 3 ): 5 0.75-0.98 (m, 4H) , 0.98-1.21 (m. 4H) , 1.21- 
1.50 (m. 12H), 1.50-1.80 (m. 5H) , 1.80-2.07 (m, 3H) , 2.07- 
2.28 (m, 1H), 3.19-3.36 (n, 1H) . 3.37-3.72 (m. 2H) . 3.72 (s, 
3H), 4.03-4.61 (m, 1H) . 4.61-4.75 (m. 1H) , 5.11 (s, broad, 
5 1H), 5.92-6.00 (m, 1H) , 7.00 (s, broad. 1H) , 7.21-7.49 (m, 
7H), 8.00 (s, 1H), 9.60 (s, broad, 1H) . 

Preparation 18 

(2R) -2- {2- [ (Tert-butoxy) carbonyl amino] -2-methylpropanoyl 
10 amino} -N- [1- (2-oxo-l-phenyl-2-pyrrolidinylethyl) imidazol-4- 

yl ] pentanamide 



15 This compound was obtained from the hydrolysis of ethyl 2- 
[4- { (2R) -2-{2- [ (tert-butoxy) carbonyl amino] -2 -methyl 
propanoylamino}pentanoylamino) imidazolyl] -2-phenylacetate 
and subsequent reaction with pyrrolidine in 87% yield after 
purification by preparative reverse phase hplc. *H nmr 

20 (CDCI3): 6 0.72-0.75 (m, 3H) , 1.18-1.41 (m, 17H) , 1.75- 

I. 79 (m, 4H), 1.80-1.92 (m, 1H) , 3.00 (s, broad, 1H) , 3.09- 
3.11 (m, 1H), 3.44-3.52 (m, 3H) , 4.74 (m, 1H) , 5.45 (s, 
broad, 1H) , 6.09-6.10 (d, 1H) , 7.28-7.52 (in, 8H) , 10.98- 

II. 07 (m, 1H) . 13 C nmr (CDC1 3 ) : 8 14.14, 14.54. 18.95, 




NHBoc 
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21.36, 24.35, 24.88, 26.43, 26.49, 26.54, 28.65, 35.62, 
35.68, 46.72, 46.86, 53.55, 56.85, 60.70, 63.31, 108.46, 
128.86, 129.46, 129.59, 133.70, 134.69, 134.74, 137.31, 
166.20, 166.26, 170.06, 171.46, 175.02. 



(2R) -2- {2- [ (Tert-butoxy) carbonylamino] -2-methylpropanoyl 
amino} -N- {1- [2- { 4-methylpiperidyl ) -2-oxo-l-phenylethyl] 
imidaz ol - 4 -yl } pentanamide 



This compound was obtained from the hydrolysis of ethyl 
2- [4- ( (2R) -2-{2- [ (tert-butoxy) carbonylamino] -2 -methyl 

15 propanoylami.no} pen tanoylamino) imidazolyl] -2-phenylacetate 

and subsequent reaction with 4-methylpiperidine in 72% yield 
after purification by preparative reverse phase hplc. *H 
nmr (CDC1 3 ) : 5 0.30-0.40 (m, 0.5H), 0.77-0.80 (m. 4H) , 
0.91-0.92 (d, 1H), 1.05-1.20 (m, 0.5H), 1.23-1.56 (m, 23H) . 

20 1.62-1.67 (m, 1H) , 1.76 (s, broad, 1H) , 2.59-2.72 (m, 1.5H), 
3.00 (t, 0.5H), 3.71 (m, IK), 4.53-4.61 (dd, 1H) , 4.73 (8, 
broad, 1H), 5.40 (s, broad, 1H) , 6.26-6.32 (m, 1H) , 7.29- 
7.45 (m, 7H), 10.89-10.93 (m, 1H) . 13 C nmr (CDC1 3 ) : 8 
14.15, 14.16, 14.56, 18.97, 21.82, 21.93, 24.90, 25.39, 



5 



Preparation 19 



10 
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26.01, 26.50, 26.55, 28.69, 31.12, 31.20, 33.93, 34.25, 
34.70, 35.53, 35.64, 43.35, 46.31, 46.42, 53.63, 53.85, 
56.90, 60.74, 62.23, 62.32, 108.61, 128.65, 128.93, 129.47, 
129.60, 129.70, 134.01, 134.97, 137.16, 137.24, 165.99, 
5 166.06, 166.12, 166.21, 170.04, 175.05. 

Preparation 20 

(2R) -2- {2- [ (Tert-butoxy ) carbonylamino] -2 -methylpropanoyl 
amino} -N- [1- (2-oxo-l-phenyl-2-pyrrolidinylethyl) imidazol-4- 
10 y 1 ] hexanamide 




This compound was obtained from the hydrolysis of ethyl 
15 2- [4- { (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2 -methyl 

propanoyl amino } hexanoyl amino ) imidazoly 1 ] - 2 -phenylacetate and 
subsequent reaction with pyrrolidine in 63% yield after 
purification by preparative reverse phase hplc. 1 H nmr 
(CDC1 3 ): 8 0.68-0.71 (m, 3H) , 1.20-1.22 (m, 5H) , 1.33 (s. 
20 11H), 1.41 (s, 3H), 1.68 (m, 1H) , 1.74-1.78 (m, 4H) , 1.86- 

I. 88 (m, 1H), 3.08-3.09 (m, 1H) , 3.44-3.51 (m, 3H) , 4.74 (s, 
broad, 1H) , 5.50 (s, broad, 1H) , 6.09-6.10 (d, 1H) , 7.27- 
7.33 (m, 3H), 7.37-7.39 (m, 2H) . 7.45-7.57 (m, 3H) . 11.05- 

II. 06 (m, 1H). "C nmr (CDCI3) : 5 14.11, 19.35, 22.73, 
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24.35, 26.42, 26.46, 26.51, 27.65, 28.68, 31.15, 33.22, 
33.30, 46,72, 46.84, 53.72, 56.84, 63.27, 69.71, 108.47, 
128.84, 129.43, 129.57, 133.68, 133.76, 134.74. 134.80, 
137.30, 166.19, 166.26, 170.11, 175.01. 



(2R) -2- {2- [ (Tert-butoxy) carbonylamino] -2 -methylpropanoyl 



This compound was obtained from the hydrolysis of ethyl 
2- [4- ( (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2 -methyl 

15 propanoylandno}hexanoylamino) imidazolyl]-2-phenylacetate and 
subsequent reaction with 4-metbylpiperidine in 66% yield 
after purification by preparative reverse phase hplc. *H 
nmr (CDC1 3 ) : S 0.73-0.74 (m, 3H) , 0.89-0.91 (m, 1H) , 1.21- 
1.66 (m, 28H), 1.75-1.87 (m, 1H) . 2.57-2.63 (q, 1H) . 2.72 

20 (t, 0.5H). 2.99 (t, 0.5H), 3.70-3.72 (m, 1H) , 4.53-4.61 <dd, 
IB), 4.73 (s, broad, 1H), 5.43 (s, broad, 1H) , 6.28-6.31 (d, 
1H), 7.33-7.50 (m, 7H) , 11.01-11.03 (m. 1H) . l3 C nmr 
(CDC1 3 ): 5 14.15, 14.55, 19.34, 21.39, 21.83, 21.93, 
22.76, 25.40, 26.49, 26.56, 27.63, 28.70, 28.73, 31.12, 



Preparation 21 



amino} -N-{1- [2- (4-methylpiperidyl) - 2 - oxo - 1 - phenyl e thy 1 ] 
imidazol -4 -yl } hexanaxnide 
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31.21. 33.24, 33.33, 33.94, 34.24, 34.70, 43.32, 46.30, 
46.41. 53.72, 56.88, 60.72, 62.10, 62.17, 62.26, 108.57, 
128.64, 128.92, 129.42. 129.56. 129.67. 133.84. 135.00, 
135.04, 135.07, 137.20, 137.25, 137.28, 137.32, 165.97, 
5 166.02, 166.12. 166.18. 170.00. 174.95. 

Preparation 22 

N- [ (1R) -1- (N-{1- [2-<4-Methylpiperidyl) - 2 -oxo- 1 -phenyle thyl ] 
imidazol -4 -yl} carbamoyl) -2- (3-thienyl) ethyl] -2- [ (tert- 
10 butoxy)carbonylamino]-2-methylpropanamide 



15 2- [4- ( (2R) -2-{2- [ ( tert-butoxy) carbonylamino] -2 -methyl 

propanoylamino } -3 - { 3 - thienyl ) propanoy lamino ) imidazolyl] -2- 
phenylacetate and subsequent reaction with 4 -methyl 
piperidine in 70% yield after purification by preparative 
reverse phase hplc. l H nmr (CDC1 3 ) : 6 0.79-0.80 (d, 2H) , 

20 0.91-0.92 (m. 2H) . 0.93-1.15 (m, 3H) . 1.32-1.40 (m. 15H) , 

1.45-1.55 (m, 1H), 1.64 (m, 1H) , 2 . 60-2 . 62 (m, 1H) . 2.75 (t. 
0.5H), 2.98 (t, 0.5H), 3.32-3.35 (d, 2H) , 3.70 (m, 1H) . 
4.50-4.67 (dd, 1H) , 5.00 (m, 1H) , 5.50 (s, broad, 1H) , 6.23- 
6.24 (m, 1H), 6.73-6.76 {m, 2H) , 6.97-6.98 <m, 1H) , 7.32- 




NHBoc 



This compound was obtained from the hydrolysis of ethyl 
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7.45 (m, 6H), 7.56 (s, broad, 1H) , 10.94 (s, broad, 1H) . 
13 C nmr (CDC1 3 ) : 5 14.58, 19.45. 21.40. 21.95. 25.58, 
25.62, 25.69, 28.75, 31.12, 33.15, 33.94, 33.98, 34.26, 
43.36, 46.32, 46.45, 49.28, 54.74. 56.97, 60.74, 62.17, 
5 62.28, 69.84, 108.79, 124.54, 126.95, 127.23, 128.60, 
128.93, 129.60, 129.70, 134.03, 135.01, 135.14. 137.05, 
137.19, 138.80, 157.69, 165.97, 168.51, 171.49, 175.14. 

Preparation 23 

10 N- ( (1R) -1- {N- [1- (2-Oxo-l-phenyl-2-pyrrolidinylethyl) 

imidazol-4-yl] carbamoyl} -2- (3-thienyl) ethyl) -2- [ (tert- 
butoxy) carbonylamino] -2-methylpropanamide 




This compound was obtained from the hydrolysis of ethyl 
2- [4- ( (2R) -2- {2- [ ( tert-butoxy) carbonylamino] -2 -methyl 
propanoy 1 amino } - 3 - ( 3 - thieny 1 ) propanoy lamino ) imidazolyl] -2- 
phenylacetate and subsequent reaction with pyrrolidine in 
20 71% yield after purification by preparative reverse phase 
bplc. 'H nmr (CDC1 3 ) : 6 1.32-1.39 (m, 15H) , 1.77-1.81 (m. 
3H), 1.90 (m, 1H), 3.13 (m, broad, 1H) , 3.35 (s, 2H) , 3.48- 
3.54 (m, 3H), 4.97-5.08 (m, 1H) , 5.50 (s. broad, IB), 6.03- 
6.05 (m, 1H), 6.73-6.76 (m. 2H) , 6.98-6.99 (m. 1H) , 7.34- 
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7.40 (m, 5H), 7.45-7.48 (m, 2H) , 10.91 (s, broad, 1H) . 13 C 
nmr (CDC1 3 ) : 8 14.58, 19.37, 21.41, 24.39, 25.55, 25.60, 
25.66, 26.46, 28.73, 31.19, 33.15, 46.76, 46.91, 54.73, 
56.98, 60.74, 63.36, 69.84, 108.56, 108.63, 124.56, 126.94, 
5 127.24, 128.79, 128.82, 128.87, 129.53, 129.65, 133.82, 
134.70, 134.83, 134.87, 137.14, 137.19, 137.24, 138.79, 
166.11, 168.52. 171.50, 175.08. 

Preparation 24 

10 N- ( (1R) -2-Benzo [b] thiophen-3-yl-l- {N- [1- (2-oxo-l-phenyl-2- 
pyrrolidinylethyl ) imidazol-4-yl] carbamoyl} ethyl ) -2- [ ( tert- 
but oxy ) car bony lamino ] -2 -methy lpropanamide 




This compound was obtained from the hydrolysis of ethyl 
2- [4-( (2R)-3-benzo[bJ- thiophen-3-yl-2-{2- [ (tert-butoxy) 
carbony lamino] -2-methylpropanoylamino} propanoy lamino) 
imidazolyl)-2-phenylacetate and subsequent reaction with 
20 pyrrolidine in 68% yield after purification by preparative 
reverse phase hplc. *H nmr (CDC1 3 ) : 5 1.21-1.34 (m, 15H) , 
1.76-1.87 (m, 3H), 3.00-3.10 (m, 1H) , 3.34-3.38 (m, 2H) , 
3.48-3.57 (m, 3H) , 5.17 (s, 1H) , 5.40 (s, broad. 1H) . 5.92 
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ts, 1H), 7.16-7.30 (m, 1H) , 7.34 (s. 10H) , 7.39-7.46 (m, 
1H), 7.57-7.59 (m, 0.5H). 7.68-7.69 <m, 1H) , 8.06-8.07 (d, 
0.5H), 10.85 (s, broad, 1H) . 13 C nrar (CDC1 3 ) : S 14.58, 
19.38, 21.41, 24.38, 25.54. 25.64, 25.70, 26.03, 26.43, 
5 28.58, 31.20, 34.26. 36.36, 46.70, 46.90. 49.27, 53.40, 
54.44, 56.93, 60.75, 63.23, 69.80, 108.47, 108.61, 122.87, 
124.29, 124.35, 124.44, 125.64, 125.84, 126.45, 127.78, 
128.17, 128.75, 128.79, 128.83, 129.51, 129.61, 132.48, 
133.42. 134.04, 134.78, 137.14, 139.34, 140.45, 157.71, 
10 166.11, 168.93, 171.51, 175.01, 175.13. 

Preparation 25 

N- [ (1R) -2-Benzotb] thiophen-3 -yl-1- (N-{1- [2- (4 -methyl 
piper idyl) - 2 - oxo - 1 -phenyl e thy 1 ] imidazol-4-yl } carbamoyl) 
15 ethyl J -2 - [ ( tert-butoxy ) c arbony 1 amino ] -2 -methylpropanamide 




This compound was obtained from the hydrolysis of ethyl 
20 2- [4- ( (2R) -3-benzo [b] -thiophen-3-yl-2- {2- [ (tert-butoxy) 
carbonylamino ] - 2 -me thylpropanoylamino } propanoylamino ) 
imidaz lyl]-2-phenylacetate and subsequent reaction with 4- 
methylpiperidine in 71% yield after purification by 
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preparative reverse phase hplc. l H nmr (CDCI3) : 5 0.78- 
0.79 (d, 1H), 0.90-1.00 (d, 1H) . 1.12-1.33 (in, 20H) . 1.51 
(m, 1H), 1.64 (m, 1H) , 2.61-2.67 (m, 1.5H), 2.90 <m. 1H) , 
3.32-3.33 (m, 1H) , 3.51-3.62 (m, 2.5H), 4.57-4.68 (m, 1H) , 
5 5.45 <s, 1H), 6.11-6.14 (s, broad, 1H) , 7.19-7.45 (m, 10H) , 
7.57-7.59 (m, 0.5H), 7.67-7.69 <m, 1H) , 8.06 (s, broad, 
0.5H), 11.00 (s, broad, 1H) . 13 C nxnr (CDCI3) : 6 14.59, 
19.41, 21.41, 21.86, 21.88, 21.98, 25.45, 25.69, 25.79, 
26.04, 28.71, 31.15, 32.10, 33.97, 34.26, 34.68, 36.40, 

10 43.27, 46.27, 46.40, 49.24, 53.42, 54.44, 56.90, 60.75, 
62.13, 108.68, 108.81, 122.87, 124.28. 124.35, 124.41, 
125.64, 125.84, 126.45, 127.78, 128.20, 128.61, 128.85, 
129.47, 129.57, 129.66, 132.50, 133.40, 134.03, 135.05, 
135.15. 139.38, 140.44, 157.75, 165.86. 166.05. 169.02, 

15 171.50, 174.98. 175.14. 

N- [ (1R) -2-Indol-3-yl-l- (N-{1- [2- (4-methylpiperidyl) -1- (2- 
naphthyl) -2-oxoethyl] imidazol-4-yl) carbamoyl) ethyl] -2-amino- 
20 2-methylpropanamide Dihydrochloride 
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A solution consisting of N- [ (1R) -2-indol-3-yl-l- (N-{1- 
[2- (4-methylpiperidyl) -1- (2-naphthyl) -2-oxoethyl] imidazol-4- 
yl} carbamoyl) ethyl J -2- [ (tert-butoxy)carbonylamino]-2-methyl 
propan amide (0.32 grams, 0.445 mmol) and anisole (0.25 xnL) 
5 dissolved in methylene chloride (20 mL) was added 

trifluoroacetic acid (2.5 mL) . The resulting reaction 
mixture was stirred at ambient temperature until complete as 
determined by hplc (2.5 hours) , The reaction mixture was 
concentrated to dryness. The residue was dissolved in 

10 methanol (5 mL) and applied to a Varian Mega Bond Elut SCX 
ion exchange column (5 gram) . The column was washed with 
methanol (50 mL) . The product was eluted from the column 
with 2N ammonia in methanol (30 mL) . The eluent was 
concentrated to dryness to give the free base (0.28 grains). 

15 A 1.95 H solution of anhydrous HC1 in ethyl acetate (0.456 
mL, 0.89 mmol) was added to the free base which was 
dissolved in ethyl acetate (10 mL) . The resulting 
precipitate was collected by filtration and dried in vacuum 
to give 0.27 grams (87%) of N- [ (1R) -2-indol-3-yl-l- (N-{1- [2- 

20 (4-methylpiperidylf-l- (2-naphthyl) -2-oxoethyl] imidazol-4- 
yl } carbamoyl ) ethyl J - 2 -amino ] - 2 -me thy lpr opanami de 
dihydrochloride . MS (FIA) m/z 620.7 [ (M+H) *] . Anal, calcd. 
for C 3 6H4iN70r2HCll/2H 2 0: C: 61.62; H: 6.32; N: 13.97. 
Found: C: 61.42; H: 6.18; N: 13.62. Anal, calcd. 

25 exact mass for C 36 H42N 7 0 3 [(M+H)*] = 620.3349. Exact mass 
found by mass spectrometry: C36H42N7O3 [(M+H)*] = 620.3355. 
*H nmr (DMSO-d*) : 0.65-0.67 (d, 2H) , 0.89-0.90 (d, 2H) , 
1.16-1.24 (m, 2H), 1.35-1.36 (d, 4H) , 1.51-1.53 <d, 4H) , 
1.63-1.65 (m, 1H), 2.68-2.74 (m, 1.5H), 3.08 (t, 0.5H), 

30 3.17-3.19 (m, 1H) , 3.26-3.27 (m, 1H) , 3.71-3.82 (m, 1H) , 
4.40-4.55 (m, 1H) , 4.71-4.72 (t, 1H) , 6.90-7.00 (m, 1H) , 
7.02-7.04 (m, 1H) , 7.26-7.33 (m, 3H) , 7.52 (m, 1H) , 7.59- 
7.62 (m, 3H), 7.74 (m, 1H) , 7.98-8.09 (m, 4H) , 8.31-8.32 (d, 
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3H), 8. 49-8. 61 (m, 1H) , 8.66-8.68 (d, 1H) , 10.94 (s, 1H) , 
11.35 (s, 1H) . 



Exampl* 2 



5 N-[ (lR)-2-lndol-3-yl-l-(N-{l-[2-(4-methylpiperidyl)-2-oxo-l- 
phenylethyl] imidazol- 4 -yl} carbamoyl) ethyl] -2 -amino -2 -methyl 
propanamide Dihydrochloride 



This compound was obtained from N- [ (1R) -2-indol-3-yl-l- 
(N-{1- [2- (4-methylpiperidyl) -2-oxo-l-phenylethyl] imidazol-4- 
yl} carbamoyl) ethyl] -2- 1 (tert-butoxy) carbonylamino] -2 -methyl 
propanamide as a red foam in 100% yield. MS (FIA) m/z 570.5 

15 [ (M+H) *J . l K nmr (d-MeOH) : 8 0.81-0.82 (d. 2H) . 0.98-0.99 
(d. 2H), 1.18-1.21 (m. 2H), 1.34-1.37 (m, 1H) , 1.43 (s, 3H) , 
1.61 is. 6H), 1.71 (t. 1H), 2.73-2.76 (m, 1.5H). 3.14 (t. 
0.5H), 3.27-3.33 (m, 1H) . 3.40-3.44 (m. 1H) , 3.61-3.65 (m. 
1H). 3.75-3.77 (d, 1H) , 4.45-4.60 (n, 1H) , 4.81 (s, broad, 

20 4H>. 6.94-6.99 (m, 1.5H). 7.06-7.07 (m. 1.5H), 7.19 (s, 1H) , 
7.31-7.35 (m, 2H) , 7.52-7.61 (m, 6H) , 8.62-8.65 (d. 1H) . 




HCI 



10 
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N- ( (lR)-2-Indol-3-yl-l-{N- [1- (2-oxo-l-phenyl-2-pyrrolidinyl 
ethyl) imidazol-4-yl ] carbamoyl } ethyl ) -2 -amino-2 -methyl 



This compound was obtained from N- ( (1R) -2-indol-3-yl-l- 
{N- [1- (2-oxo-l-phenyl-2-pyrrolidinylethyl) imidazol-4- 

10 yl] carbamoyl) ethyl ) -2- [ ( tert-butoxy) carbonyl amino] -2- 

methylpropanamide as a white solid in 50% yield. MS (FD+) 
m/z 541 (it). Anal, calcd. f or C3oH35N703-2C 2 HF 3 02 : C: 53.06; 
H: 4.85; N: 12.74. Found: C: 52.93; H: 4.88; N: 
12.55. X H nmr (DMSO-ds) : 8 1.29 (s, 3H) , 1.46-1.48 (d, 

15 3H), 1.72-1.88 (m, 4H) , 2.94 (m, 1H) , 3.06-3.07 (m. 1H) , 
3.19-3.20 (m, 1H) , 3.40-3.41 (d, 2H) , 3.67-3.69 (m. 1H) . 
4.78 (a, broad, 1H) , 6.53 (s, 1H) , 6.93-6.97 (m, 1H) , 7.06 
<m, IB), 7.20 (d, 1H) . 7.31-7.36 (m, 2H) , 7.42-7.42 (m, 4H) , 
7.73-7.80 (m. 2H) , 8.01 (s. broad, 2H) , 8.36-8.38 (d, 1H) , 

20 10.82-10.85 (d, 2H) . 



propanamide Bistrif luoroacetic Acid 
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N- ( (1R) -2-Cyclohexyl-l-{N- [1- (2-oxo-l-phenyl-2-pyrrolidinyl 
ethyl) imidazol - 4 -yl] carbamoyl} ethyl ) -2-amino-2-methyl 
propanamide Bistrifluoroacetic Acid 

5 

O 




This compound was obtained from N- ( (1R) -2-cyclohexyl-l- 
{N- [1- (2-oxo-l-phenyl-2-pyrrolidinylethyl) imidazol -4-yl] 

10 carbamoyl} ethyl) -2- [ (tert-butoxy) carbonylamino] -2 -methyl 
propanamide as a white solid in 81% yield. MS (FD+) m/z 
508.2 (M*) . Anal, calcd. f or Cj^oNfiOj ^CjHFaOj : C: 52.17; 
H: 5.75; N: 11.41. Found: C: 52.11; H: 5.81; N: 
11.40. Hi nmr (DMSO-d*) : 8 0.91 (ra, 2H) . 1.11-1.13 (m, 

15 3H), 1.31 (s, broad. 1H) . 1.48-1.79 (m, 18H) , 2.91-2.93 (m, 
1H), 3.38 (m, 2H), 3.65-3.68 (m, 1H) , 4.53-4.54 (m, 1H) , 
6.52 (s, 1H), 7.30 (s, 1H) . 7.41-7.48 (m, 5H) , 7.77-7.81 (d, 
1H), 8.13-8.14 (d, 3H), 8.30-8.31 (d, 1H) , 10.68 (s, 1H) . 
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Methyl 1- (2- {4- ( (2R) -2- ( 2 -Amino -2 -methylpropanoylamino ) -3- 
cyclohexylpropanoylamino] imidazolyl } -2-phenylacetyl ) 
(2S)pyrrolidine-2-carboxylate Bistrif luoroacetic Acid 

5 




This compound was obtained from methyl l-{2- [4- ( (2R) -2- 
(2- [ (tert -butoxy) carbonylamino ] - 2 -methylpropanoylamino )-3- 

10 cyclohexylpropanoylamino) imidazolyl] -2-phenylacetyl) (2S) 
pyrrolidine-2-carboxylate as an off white solid in 53% 
yield. MS (FD+) m/z 566.2 (M*) . Anal, calcd. for 
C 30 H4 2 N 6 O5-2C 2 HF 3 O 2 : C: 51.38; H: 5.58; N: 10.57. Found: 
C: 51.44; H: 5.59; N: 10.66. *H nmr (DKSO-d«) : 5 0.91 

15 <m, 2H), 1.12-1.16 (m, 3H) , 1.30 <s, broad, 1H) , 1.47-1.67 
(m, 13H), 1.81-1.87 (m, 3H) , 2.10-2.30 (m, 1H) , 2.95-3.15 
(m, 1H), 3.64 (s, 1H) , 3.68 (s, 2H) , 3.72-3.75 (m, 1H) . 
4.41-4.43 (t. 1H), 4.53-4.54 (m, 1H) , 6.59-6.62 (m, 1H) , 
7.17-7.19 (d. 0.5H), 7.37-7.47 (m. 6.5H), 7.57-7.62 (d. 1H) . 

20 8.11 (b. broad, 3H) , 8.25-8.28 (m, 1H) , 10.55 (s, 1H) . 
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Kvnfflpl 6 

(2R) -2- (2-Amino-2-methylpropanoylamino) -N- [1- (2-oxo-l- 
phenyl-2-pyrrolidinylethyl ) imidazol-4-yl ] pentanamide 
Bistrif luoroacetic Acid 

5 

O 




This compound was obtained from (2R)-2-{2- [ (tert- 
butoxy) carbonyl amino] -2-methylpropanoylamino} -N- [1- (2-oxo- 

10 l-phenyl-2-pyrrolidinylethyl)imidazol-4-yl]pentanamide as an 
off white solid in 82% yield. MS (FD+) m/z 454 (M*) . Anal, 
calcd. for C 24 H3 4 N 6 03-2C 3 HF 3 02 : C: 49.27; H: 5.32; N: 
12.31. Found: C: 49.19; H: 5.29; N: 12.25. *H nmr 
(DMSO-cU) : 6 0.88-0.90 (m, 3H) , 1.20-1.30 (m, 1H) , 1.30- 

15 1.39 (m, 1H), 1.50-1.51 (m, 6H) , 1.68-1.85 (m, IK), 2.89- 
2.90 (m, 1H), 3.40 (s, broad, 2H) , 3.67 (s, broad, 1H) , 
4.41-4.42 (m, 1H) , 6.59 (s, 1H) , 7.35 (s, 1H) . 7.44-7.46 (m, 
5H). 7.96-8.00 (d, 1H) , 8.19-8.20 (m, 3H) . 8.33-8.35 (d, 
1H), 10.85 (s, 1H). 

20 
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(2R) -2- ( 2 -Amino- 2 -me thylpropanoy lamino ) -N-{1- [2- (4- 
methylpiperidyl) -2-oxo-l-phenylethyl] imidazol-4-yl) 
pentanamide Bistrifluoroacetic Acid 

5 




This compound was obtained from (2R) -2-{2-[ ( tert- 
butoxy) car bony lamino] -2 -me thylpropanoy lamino } -N- {1- [2- (4- 

10 methyl piper idyl) -2-oxo-l-phenylethyl] imidazol-4- 

yDpentanamide as an off white solid in 85% yield. MS (FIX-) 
m/z 482 (M*) . Anal, calcd. for C 26 H3 fl N 6 0 3 -2C 2 HF 3 Orl/2H 2 0: C: 
50.07; H: 5.74; N: 11.68. Found: C: 49.94; H: 5.53; 
N: 11.51. l H nmr (EMSO-d*) : 5 0.73-0.74 (d, 2H) , 0.86- 

15 0.89 (m, 7H), 0.95-1.69 <m, 12H) . 2.61-2.68 (m, 2H) , 3.02 

<t, 1H), 3.69-3.76 <t, 1H) , 4.36-4.41 (m, 2H) , 6.82-6.87 (d, 
1H), 7.29 (s, 1H), 7.37-7.49 (in, 5H) , 7.86-7.91 (m. 1H) , 
8.17-8.19 <d, 3H), 8.32-8.33 (d, 1H) . 10.79 (s, 1H) . 
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(2R) -2- ( 2 -Amino - 2 -me t hy lpr opanoy 1 amino ) -N-{1- [2- (4- 
methylpiperidyl) -2-oxo-l-phenylethyl] imidazol-4-yl} 
hexanamide Bistrifluoroacetic Acid 

5 

O 




This compound was obtained from (2R) -2-{2-[ (tert- 
butoxy) carbonylamino] - 2 -me thy lpropanoylamino } -N- { 1 - [2- (4- 

10 methyl piper idyl) -2-oxo-l-phenylethyl] imidazol-4- 

yl} hexanamide as an off white solid in 90% yield. MS (FIX-) 
m/z 496.3 (M*) . Anal, calcd. f or CjrclUoNeOs^CaHFsOa : C: 
51.38; H: 5.84; N: 11.60. Found: C: 51.38; H: 5.83; 
N: 11.59. [ H nmr (DMSO-d«) : 6 0.73-0.74 (d, 2H) , 0.84- 

15 0.89 (m, 5H), 1.00-1.28 (m, 1H) , 1.28-1.30 (m. 5H) , 1.49- 
1.69 (m, 11H), 2.64-2.66 (m, 1.5H) , 3.02 (t, 0.5H), 3.69- 
3.72 (t, 1H), 4.39-4.43 (m, 2H) , 6.82-6.84 <m, 1H) , 7.28- 
7.30 (m, 1H), 7.38-7.49 (m, 5H) , 7.87-7.90 <m, 1H) . 8.16- 
8.17 (d, 3H), 8.32-8.33 (d, 1H) , 10.80 (s, 1H) . 

20 



SUBSTITUTE SHEET (RULE 28) 



WO 00/10565 



FCT/US9MD523 



-799- 
Bataapl* 9 

(2R) -2- ( 2 -Amino - 2 -me thy Ipropanoy lamino ) -N- [1- (2-oxo-l- 
phenyl-2-pyrrolidinylethyl ) imidazol-4-yl ] hexanamide 
Bistrifluoroacetic Acid 

5 



O 




This compound was obtained from (2R) -2- {2- [ (tert- 
10 butoxy) carbony lamino] * 2 -me thy Ipropanoy lamino } -N- [1- (2-oxo- 
l-phenyl-2 -pyrrol idinylethyl) imidazol-4-yl] hexanamide as an 
off white solid in 92% yield. MS (FD+) m/z 468.2 (M 4 ) . 
Anal, calcd. for C2 5 H 3 6N 6 <>r2C2HF 3 02 : C: 50.00; H; 5.50; 
N: 12.06. Found: C: 49.79; H: 5.55; N: 12.07. *H 
15 nmr (DMSO-dJ : 8 0.84-0.88 (m ( 3H) , 1.28-1.30 (m, 4H) , • 
1.50-1.52 (d, 6H), 1.71-1.78 (m, 6H) , 2.87-2.89 (m, 1H) , 
3.39-3.40 (m, 2H) , 3.67-3.69 (m, 1H) , 4.37-4.40 <m, 1H) , 
6.62 (s, 1H), 7.38 (s, 1H) , 7.42-7.49 (m, 5H) , 8.09-8.13 (d, 
1H), 8.20-8.21 <m, 3H) , 8.37-8.38 (d, 1H) , 10.98 (s, 1H) , 
20 11.69 (b, broad, 1H) . 
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Exaaple 10 

N- ( (1R) -1-{N- 11- (2-Oxo-l-phenyl-2-pyrrolidinylethyl) 
imidazol-4-yl] carbamoyl} -2- (3-thienyl) ethyl) -2-amino-2- 
methylpropanamide Bistrif luoroacetic Acid 

5 

O 




This compound was obtained from N- ( (1R) -1-{N- [1- (2-oxo- 
l-phenyl-2-pyrrolidinylethyl) imidazol-4-yl ] carbamoyl } -2- (3- 

10 thienyl) ethyl) -2- f (tert-butoxy) carbonylamino] -2 -methyl 

propanamide as an off white solid in 90% yield. MS (FD+) 
m/z 508.2 {It). Anal, calcd. for C 2 6H3 3 N60jS-2c 3 HF 3 02 : C: 
48.91; H: 4.65; N: 10.9911.41. Found: C: 48.68; H: 
4.53; N: 11.26. J H nmr (DMSO-de) : 6 1.40 (s, 3H) , 1.50- 

15 1.52 (d, 3H), 1.72-1.85 <m, 4H) , 2.92-2.93 (m. 1H) , 3.22 (m, 
1H), 3.32 (m, 1H), 3.39-3.42 (m, 2H) . 3.67-3.69 (m, 1H) . 
4.70-4.74 (m, 1H) , 6.59 (s, 1H) , 6.93-6.98 (d, 2H) , 7.32- 
7.33 (d, 1H), 7.39-7.49 (m, 6H), 7.92-7.96 (d, 1H) , 8.15- 
8.16 (d, 3H), 8.57-8.58 (d, 1H) , 8.70 (s, broad, 1H) , 10.99 

20 (s, 1H). 
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toarol 11 

N- 1 (1R) -1- (N-U-I2- {4-Methylpiperidyl) - 2 -oxo-l-phenyletbyl ] 
imidazol-4-yl } carbamoyl ) -2 - ( 3 - thienyl ) ethyl ] 2 -amino- 2 -methyl 
propanamide Bistrifluoroacetic Acid 

5 



O 




This compound was obtained from N- [ (1R) -1- (N- {1- [2- (4- 
10 methylpiperidyl) -2-oxo-l-phenylethyl] imidazol-4-yl} 

carbamoyl) -2- (3 -thienyl) ethyl] -2- [ (tert-butoxy) car bony 1 
amino] -2-methylpropanamide as an off white solid in 84% 
yield. MS (FD+) m/z 536.2 lit). Anal, calcd. for 
C2bH36N 6 O 3 S-2C2HF 3 0 2 : C: 50.26; H: 5.01; N: 10.99. 
15 Found: C: 50.06; H: 4.89; N: 11.00. l U nmr (QMSO-d*) : 
5 0.73-0.74 (d, 2H). 0.89-0.90 <d, 2H) , 0.95-1.20 <m. 1H) , 
1.28-1.52 (m, 8H), 1.60-1.63 (m, 1H) , 2.64-2.69 (m, 1.5H), 
3.03 (t, 0.5H), 3.19-3.22 (t, 1H) , 3.30-3.34 (t. 1H) , 3.71- 
3.75 (m, 1H), 4.40-4.44 (m, 1H) , 4.71 (m, 1H) , 6.85-6.98 <m, 
20 3H), 7.32-7.48 (m, 7H) , 7.92-7.97 (m, 1H) , 8.16-8.17 (d, 

3H), 8.57-8.58 (d, 1H) , 11.02 (s, 1H) , 11.3 (s, broad, 1H) . 
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Et^-tI* 12 



N- ( (1R) -2-Benzo [b] thi ophen- 3 -y 1 - 1 - { N- [ 1 - (2-oxo-l-phenyl-2- 
pyrrolidinylethyl ) imidazol-4-yl ] carbamoyl } ethyl ) -2-amino-2- 



Thls compound was obtained from N-( (lR)-2- 
benzo [b] thiophen-3 -y 1 - 1 - {N- [1- (2-oxo-l-phenyl-2- 

10 pyrrol idinyle thy 1) imidazol-4-yl] carbamoyl} ethyl) -2- [ (tert- 
butoxy) carbonylamino] -2 -methyl propanamlde as an off white 
solid in 89% yield. MS (FD+) m/z 557.9 (M*J . *H nmr (DMSO- 
d«): S 1.21-1.22 (d, 2H), 1.28-1.29 (d, 1H) , 1.46-1.49 (m, 
3H), 1.75-1.87 (m, 4H) , 2.93-2.95 (m, 1H) . 3.36-3.42 (m, 

15 3.5H), 3.68-3.69 (m, 1.5H), 4.95-4.98 (m, 1H) , 6.57 (s, 1H) , 
7.39-7.54 (m, 9H) , 7.79-8.05 (m, 6H) , 8.15 (m, 0.5H), 8.30 
<m, 0.5H), 8.55-8.56 (m, 1H) , 10.95-11.05 (d, 1H) . 



methylpropanamide Bistrif luoroacetic Acid 



5 
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Katanpl* 13 

N- [ (1R) -2-Benzo[b] thiophen-3-yl-l- (N-{1- [2- (4 -methyl 
piper idyl) -2 -oxo-1 -phenyl ethyl] imidazol-4-yl) carbamoyl) 
ethyl] -2-amino-2-metbylpropanamide Bistrif luoroacetic Acid . 




This compound was obtained from N- [ (1R) -2- 
benzo[b] thiophen-3-yl-l- (N-{1- 12- (4-methylpiperidyl) -2-oxo- 

10 1 -phenyl ethyl] imidazol-4-yl}carbamoyl)ethyl] -2- [ (tert- 
butoxy) caxbonyl amino]-2-methylpropanamide as an off white 
solid in 72% yield. MS (F1A) m/z 586.7 [(M+H)*]. *H nmr 
(EMSO-ds): 6 0.74-0.76 (d. 2H) , 0.89-0.90 (d, 2H) , 1.0- 
1.64 <m, 10H), 2.65-2.70 (m, 1.5H) , 3.04 (t, 0.5H). 3.15- 

15 3.35 (m, 1.5H), 3.62-3.75 (m, 1H) , 4.42-4.45 <m, 1H) , 4.97 
<m, 1H), 6.84-6.89 <d, 1H) , 7.39-7.57 (m, 10H) , 7.79-8.20 
(m. 6H), 8.36 (t. 0.5H), 8.53-8.57 (m, 1H) , 10.97-11.06 (d, 
1H) . 
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Eaanple 14 

N- 1 (1R) -1- (N- { 1- [ (N,N-Diinethylcarbeunoyl) -2-naphtlqrlmethyl} 
iiniriazol-4 -yl } carbamoyl ) -2-indol-3 -ylethyl ] -2-amino-2 -methyl 

propanamide Dihydrochloride 




HCI 
HCI 



This compound was obtained from the reaction of 2- [4- 
( (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2- 

10 me thy lpropanoyl amino} - 3 - indo 1-3 -y lpropanoyl amino ) 

imidazolyl] -2- ( 2 -naphthyl) acetic acid and dimethylamine 
followed by deprotection according to the general procedure 
as an off white solid in 90% yield. MS (FIA) m/z 566.6 
[(M+H)*J. X H nmr (DMSO-d«) : 8 1.36-1.37 (d, 3H) , 1.51-1.53 

15 (d, 3H), 2.92 (s, 3H) , 2.99 (s, 3H) , 3.19-3.22 (m. 1H) , 
3.27-3.31 (m, 1H) , 4.68-4.73 (m, 1H) 
6.97-7.03 (a, 1H) , 7.29-7.33 <m, 2H) 
1H), 7.60-7.62 (t, 3H), 7.73 (t, 1H) 
8.36-8.37 <d, 3H) , 8.72-8.74 (d, 2H) 

20 (e, 1H). 



6.90-6.94 (m, 1H) , 
7.38 (8, 1H), 7.55 (s, 
7.98-8.06 (m, 4H) , 
10.97 (s, 1H), 11.49 



suBsmrrnE sheet (rule 2C) 
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ggaaple 15 

N- ( (1R) -2- (2-Naphthyl) -1-{N- [1- (2-oxo-l-phenyl-2- 
pyrrolidinylethyl) imidazol-4-yl) carbamoyl) ethyl) -2-amino-2- 

methylpropanamide 

5 




This compound was obtained from 2-[4-((2R)-2-{2-I {tert- 
butoxy) carbonyl amino] -2 -methylpropanoylamino } - 3 - (2-naphthyl) 

10 propanoylamino) imidazolyl] -2-phenylacetic acid and 

pyrrolidine followed by deprotection according to the 
general procedure to give a tan foam in 53% yield. MS (FD*) 
m/z 552 (M*) . *H nmr (CDC1 3 ) : 5 1.06-1.25 (m, 9H) , 1.81- 
1.92 (m, 3H), 3.12-3.13 (m, 1H) , 3.44-3.61 (m, 4H) , 5.03- 

15 5.05 (m, 1H), 5.88 (6, IB) , 7.26-7.44 (m, 13H) , 7.6 (m, 

0.5H), 7.75-7.76 (m, 1H) , 8.15 (m, 0.5H), 8.24 (m, 1H) . 10.5 
<a, 1H). 
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Bcanple 16 

Methyl 1- (2- {4- [ (2R) -2- (2-Andno-2-methylpropanoylamino) -3- 
(2-naphthyl)propanoylaxnino] imidazolyl} -2-phenylacetyl) (2S) 
pyrrolidine- 2 -carboxy late Bistrif luoroacetic Acid 




This compound was obtained from 2- [4- ( (2R) -2-{2- [ (tert- 
butoxy ) carbonylamino ] - 2 -me thy lpropanoy laxaino } - 3 - ( 2 -naphthy 1 ) 
10 propanoylamino) imidazolyl] -2-phenylacetic acid and L-proline 
methyl ester followed by deprotection according to the 
general procedure to give a white solid in 76% yield. MS 
(FD*) m/z 610.0 <M*). IR (KBr) : 1744.15, 1669.60, 1535.15, 
1437.31, 1201.83, 1136.77, 721.83. 
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gXAHPLES PART 8 



Preparation 1 
2- < 4 -Mi troimidazolyl ) -2-phanylacetic acid 

5 




Lithium hydroxide (18.1 g, 750 mm, 2 eq) was added to a 
stirred slurry of ethyl 2- (4-nitroimidazoyl) -2-phenylacetate 

10 (Preparation 11 from Examples Part 1) 

(104 g, 379 mm) in 250 mL of ethanol. De ionized water was 
added to the resulting, mixture and the stirring was 
continued for 4 hours. The ethanol was removed under vacuum 
and the resulting aqueous solution was washed with 100 mL of 

15 diethyl ether. The aqueous layer was diluted with 100 mL of 
deionized water and the pH was adjusted to 1.8 with 
concentrated HC1 after cooling to 12 °C. The resulting 
slurry was stirred for 30 minutes at less than 5 degrees and 
filtered. The wet cake was washed with 100 mL of deionized 

20 water and dried under a stream of air on the filter 

overnight to yield 90.34 g (96%) of a brown solid. The 
product may be recrystallized from isopropyl alcohol to give 
72.31 g (80% recovery, 77% overall yield) of a tan solid. 
Elemental analysis: Calculated: %C 53.45, %H 3.67, %N 

25 16.97; Found: : %C 53.67, %H 3.79, %N 16.65. MS: 247 (M*) : 
IR (cm' 1 ) 1719; H 1 nmr (d 6 DMSO) : 
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10 



15 



20 



d 6.51 (s f 1H), 7.43-7.55 <m,5H), 7.95 (s,lH), 8.40 (s, 1H) 



1* (4-Kethylpiperidinyl) -2- ( 4 -nit roimidazolyl ) - 2 -phenyl ethan- 

1-one 



tf-Methyl morpholine (2.22 ml , 1.0 eq) was added to a stirred 
solution of 2- (4-nitroimidazolyl) -2-phenylacetic acid (1) 
(5.0 g, 20.2 mm) and 2-chloro-4, 6-dimethoxy-l, 3 , 5-triazine 
(3.61 g, 20.2 mm, 1.0 eq) in 50 ml of anhydrous 
tetrahydrofuran at 25° C. After stirring the reaction 
mixture at ambient temperature for 1 h, 4-methylpiperidine 
(2.39 mL, 24.14 mm, 1.1 eq) was added and stirring continued 
for 50 min. The reaction mixture was quenched by the 
addition of 1M HCl. The layers were separated and the 
organic layer was washed with saturated NaHC03 . Hie 
resulting emulsion was broken and all the solids dissolved 
by the addition of deionized water. The layers were 
separated and the organic layer washed with brine, dried 
over MgS04 and filtered. The volatiles were removed under 
vacuum to give a tan foam (6.08 g, 91% yield) . The foam was 
slurried in hexane overnight to achieve partial 
crystallization of the product. This was filtered to give a 
cream colored solid (1.29g, 19%) which assayed 97% by HPLC. 
Analytical data are under PX026948. The gummy r sidue was 



Preparation 2 




2 



,N=0 
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treated with r fluxing methyl t -butyl th r to facilitate 
crystallization. After refluxing, the slurry was cooled and 
filtered to give a cream colored product (3.02 g, 45%). 
Elemental analysis: Calculated: %C 62.18, %H 6.14, %N 
5 17.06; Found: %C 62.05, %H 3.79, %N 16.65 MS: 328 (M*) IR 
(cm -1 ) 1659; H 1 nmr: d (d 6 EMSO) : 0 .5 (m,0.4H), 0.70 (d, J+6Hz, 
1.5 H) , 0.87 (d, J=6Hz, 1.5 H) , 0.75 - 1.65 (m, 4.6H), 2.50- 
2.70 (m, 2.5H), 2.9-3.1 (m, 0.5H), 3.5-3.7 (m, 1H) , 4.28- 
4.45 (m, 1H), 6.89 (s, 0.5H), 6.94 (s f 0.5H), 7.4-7.5 (m, 
10 5H), 7.79 (s, 1H), 8.18 (s, 1H) 

Preparation 3 

2* ( 4 -Hi troimidazolyl ) -2-phaziyl-l-pyrrolidinylathane-l-one 




15 

^-Methyl morpholine (22.25 ml, 2 eg) was added to a stirred 
solution of 2- (4-nitroimidazolyl) -2-phenylacetic acid (1) 
(25.03 g, 101.2 mm) and 2-chloro-4, 6-dimethoxy-l, 3, 5- 
triazine (18.1 g, 101.2 mm, 1.0 eg) in 50 ml of anhydrous 

20 tetrahydrofuran at 25° C. After stirring the reaction 

mixture at ambient temperature for 1 h, 7.2 mL (101.2 mm, 
1.0 eg) of pyrrolidine was added dropwise. The reaction was 
stirred at room temperature for 2 hours. The reaction 
mixture was quenched by the addition of 200 mL of ethyl 

25 acetate and 200 mL of 1M HC1. The layers were separated and 
the organic layer was washed with 100 mL of saturated sodium 
bicarbonat solution. The mixture resulting from the 
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bicarbonate wash was diluted 1:1 with deionized water to 
dissolve the resulting solids and the layers were separated. 
The organic layer was washed with brine, dried over 
magnesium sulfate , filtered and the volatiles were removed 
5 under vacuum to give a brown foam. This foam was dissolved 
in methanol, diethyl ether and methylene chloride. 
Evaporation of the solvents overnight yielded a brown solid 
which was slurried in 200 mL of diethyl ether for 4 hours. 
The resulting slurry was filtered and the cake was washed 

10 with diethyl ether. The solids were dried under vacuum 
overnight to give a cream colored product (21.68 g, 71%) 
d (d 6 DMSO) : 1.69-1. 84 (m, 3H) , 2.80-2.85 <m, 0.7H) f 3.32 - 
3.41 <m, 3.6H), 3.64-3.67 (m, 0.7H), 6.65 (s, 1H) , 7.42-7.50 
(m, 5H), 7.83 (s, 1H) , 8.22 (s, 1H) 

15 Preparation 4 



tf- Methyl morpholine (17.79 ml, 2 eg) was added to a stirred 
solution of 2- (4-nitroimidazolyl) -2-phenylacetic acid (1) 
(20 g, 80.9 mm) and 2-chloro-4, 6-dimethoxy-l, 3 , 5-triazine 
(14.45 g,80.1 mm, 1.0 eq) in 175 ml of anhydrous 
25 tetrahydrofuran at 25° C. .After stirring the reaction 

mixture at ambient temperature for 1.5 h, 14.45g (80.9 mm, 
1.0 eq) of proline methyl ester hydrochloride was added. 
The reaction was stirred overnight at room temperature and 



Methyl (2S) -1- [2- ( 4 -nitroimidazolyl ) - 2 -phenylace tyl ] 
pyrrolidine -2 -carbozylate 




20 
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the solvent was evaporated under a stream of nitrogen. The 
residue was partitioned between 200 Ml of 1M HC1 and 200 mL 
of deionized water. The layers were separated and the 
organic layer was washed with saturated sodium bicarbonate 
solution. A quantity of water sufficient to dissolve the 
resulting solids was added. The organic layer was washed 
with brine, dried over magnesium sulfate, filtered and the 
volatiles were removed under vacuum to give a brown foam. 
The foam was dissolved in methyl t-butyl ether, methylene 
chloride and methanol to effect crystallization. The 
resulting slurry was filtered and dried under vacuum to give 
17.45 g (60%) of a cream colored product MS: 358 (M*) IR 
(cm" 1 ): 1744, 1668; H 1 nmr d (d 6 EMSO) : 1.42-1.46 (m, 3H) , 
1.6-1.9 (m, 1H), 2.42-2.63 (m,lH), 3.21 (s, 1.5H), 3.25 <s, 
1.5H), 3.30-3.36 (m, 1H) , 4.01-4.06 (m, 1H) , 6.36 (s, 0.5H), 
6.43 (s, 0.5h), 7.0-7.2 <m, 5H) , 7.38 (s, 0.5H), 7.41 (s, 
0.5H), 7.75 (s, 0.5H), 7.83 (s, 0.5H) 

Preparation 5 

20 Methyl (28) -1- [2- (4-aainoimidazolyl) -2- 

phenylacetyl ] pyrrolidine - 2 -carbo^yl ate , dihydrochloride 




5 



25 Ethanol (12 mL) was added to a mixture of methyl (2S)-l-[2- 
( 4-nitroimidazolyl ) -2-phenylacetyl ] pyrrolidine-2 -carboxylate 
(4) (148 mg,0.4 mm) and 10% Pd n carbon (15 mg) in a 
Bradley hydr genation apparatus. The stirred reaction 



10 
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10 



15 



20 



mixture was subjected to a 60 psi H 2 atmosphere and warmed 
to 60 °C After 2 hours, the reaction mixture was cooled to 
room temperature and the catalyst was removed by filtration. 
Anhydrous HC1 gas was added to the filtered solution until 
saturation. The volatiles were then removed under vacuum to 
give 0.15 g (100%) of a yellow solid mixed with a brown gum. 



2 - ( 4 - aminoimidazolyl ) - 2 -phenyl - 1 - pyrrol idiny 1 e than- 1 -on* , 

dihydrochloride 



Bthanol (200 mL) was added to a mixture of 2- (4- 
nitroimidazolyl) -2-phenyl-l-pyrrolidinylethan-l-one (3) 
(0.752 g, 2.8 mm) and 10% Pd on carbon (75 mg) in a Bradley 
hydrogenation apparatus. The stirred reaction mixture was 
subjected to a 60 psi H 2 atmosphere and warmed to 60 °C. 
After 2 hours, the reaction mixture was cooled to room 
temperature and the catalyst was removed by filtration. 
Anhydrous HCl gas was added to the filtered solution until 
saturation. The volatiles were then removed under vacuum to 
give a light yellow foam. Diethyl ether and methylene 
chloride (25:1) were added to the foam and the resulting 
mixture was stirred overnight to achieve crystallization. 
The resulting slurry was filtered and the cake was washed 
with diethyl ether. The cake was dried under vacuum to give 
0.659 g (93%) of a yellow solid. LGD 208. 



Preparation 6 
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P reparation 7 

2- (4-aminoiaidazolyl) -1- ( 4 -me thylpiperidinyl ) -2-phenylethan- 

1-oae, dihydrochloride 



5 




Methanol (140 xnL) was added to a mixture of l-<4- 
methylpiperidyl) -2- (4-nitroimidazolyl) -2-phenylethan-l-one 
(2) (2.16 g, 6.5 mm) and 0.214 g of 10% palladium on carbon 

10 in a Bradley hydrogenation apparatus. The stirred reaction 
mixture was subjected to a 60 psi H 2 atmosphere and warmed 
to 60 °C. After 2 hours, the reaction mixture was cooled to 
room temperature and the catalyst was removed by filtration. 
Anhydrous HC1 gas was added to the filtered solution until 

15 saturation. The volatiles were then removed under vacuum 
and the residue was crystallized from methylene chloride: 
methyl t-butyl ether 1:3. The resulting slurry was filtered 
and the wet cake was washed with methyl t-butyl ether and 
dried under vacuum to give 2.23 (93%)g of a yellow solid. 

20 MS: 298 (M+l*) ; IR (cm" 1 ) : 1648; H 1 ninr d (d 6 DMSO) : 0.11-0.21 
(m,0.5H), 0.725 (d, J=4.9 Hz, 1.5H), 1.11-1.21 (m, 0.5H), 
1.25-1.40 (m, 1H), 1.59-1.80 (m, 2H) , 2.72-2.81 (m, 1H)3.08- 
3.15 (m, 0.5H) 3.32 (s, 0.5H), 3.32 (s, 0.5H). 3.32 (s. 
0.5H) 3.75 (d. J=8 Hz, 1H) , 4.50-4.57 (dd. J=7.3 Hz, 1H) . 

25 4.95 (s, 1H), 6.8 (s, 0.5H), 6.9 (s, 0.5H), 7.39-7.60 (m, 
5H), 8.29 (s, 0.5H), 8.45 (s, 0.5H) 
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Baanpl 1 

N-((1R) -2-indol-3-yl-l- {N- [1- (2-oaco-l-phenyl-2- 
pyrrol idlnylethyl ) imidazol-4-yl] carbamoyl} ethyl) -2- £ (tert- 
butoxy) caxbonyl amino] -2-methylpropanamids 




8 



N-Methyl morpholine (0.28 mL, 8.32 mm, 1 eq) was added to a 
stirred slurry of 2-chloro-4, 6-dimethoxy-l,3,5-triazine 

10 (0.46 g, 2.57 mm, 1 eq) and (2R)-2-{2-[ (tert- 

butoxy) carbonylamino] -2-methylpropanoylamino} -3 -indol-3- 
ylpropanoic acid (lg, 2.57mm) in 10 mL of anhydrous 
tetrahydrofuran cooled to less than 0 °C. After 1.5 hours, 
2- (4-aminoimidazolyl) -2-phenyl-l-pyrrolidinylethan-l-one, 

15 hydrochloride (0.97g, 2.82 mm, 1.1 eq) was added and 
stirring was continued at ice bath temperatures. The 
reaction was stirred for 4 hours and quenched by the 
addition of 15 mL of deionized water and ethyl acetate. The 
ethyl acetate layer was washed with a saturated sodium 

20 bicarbonate solution, dried over magnesium sulfate and the 
volatiles were removed under vacuum to give the crude 
product as a light purple foam (1.4 g, 84%) The crude 
product was purified by preparative chromatography to 
provide 0.52 g (31.5%) of the product as a foam. X H nmr 

25 (CDC1 3 ): 6 1.10-1.40 (m, 15H) , 1.67-1.92 (m, 3H) , 2.92- 
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3.60 (m f %H), 4.90 (s f broad, 1H) , 5.33 (s, broad, 1H) , 5.85 
(d, 1H), 6.80-7.05 <m, 3H) , 7.13-7.39 (m, 10H) , 7.44-7.80 
(m, 2H), 8.96 <s, broad, 1H) , 10.20 (s, broad, 1H) . 

5 Example 2 

JP- ( (1R) -2~indol-3-yl-l-{H- CI- (2-oxo-l-phonyl-2- 
pyrrolidinylethyl) imidaxol-4-yl] carbamoyl } ethyl ) -2-aaino-2- 
ma thylpropfi rxnmi Am, 2,2,2-trifluoroaeetic acid, 2,2,2- 
trifluoroacetic acid salt 

10 



NH2 




Trifluoroacetic acid (0.57 mL, 7.4 mm, 33 eq) was added to a 
stirred solution of N- ( (1R) -2-indol-3-yl-l-{N- [1- (2-oxo-l- 

15 phenyl-2-pyrrolidinylethyl) imidazol-4-yl ] carbamoyl } ethyl) -2- 
[ (tert-butoxy)carbonylamino]-2-methylpropanamide (8) (0.152 
g, 0.22 mm) in 5 mL of methylene chloride. After stirring 
at room temperature for 3 hours, the reaction mixture was 
diluted with 50 mL of diethyl ether. The resulting solids 

20 were isolated by centrif ugation and washed with diethyl 
ether. The solids were dried under vacuum to give the 
product as a cream colored solid (0.084 g, 48%) MS (FD+) m/z 
541 (M*)Anal. calcd. for C30H35N7O32C2HF3O2 : C: 53.06; H: 
4.85; N: 12.74. Pound: C: 52.93; H: 4.88; N: 12.55. 

25 X H nmr (EMS0-d«) : 5 1.29 (s, 3H) , 1.46-1.48 (d, 3H) , 1.72- 
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1.88 (m, 4H), 2.94 (m. 1H) , 3.06-3.07 (in, 1H) , 3.19-3.20 <m. 
1H), 3.40-3.41 (d, 2H), 3.67-3.69 (m, 1H) . 4.78 (s, broad, 
1H), 6.53 (s, 1H), 6.93-6.97 (m, 1H) , 7.06 (m. 1H) , 7.20 (d. 
1H), 7.31-7.36 (m. 2H), 7.42-7.42 (m, 4H) , 7.73-7.80 (m, 
5 2H), 8.01 (s, broad, 2H) , 8.36-8.38 (d, 1H) , 10.82-10.85 (d, 
2H) . 

Knnpla 3 

Methyl l-{2- [4-( (2R)-2-{2- [ (tart-buta^)caxbonylamino] -2- 
10 mathylpropanoylaini no) -3-indol-3- 

ylpropanoylaniao) imidaxolyl] - 2 -phany 1 ac e ty 1 } pyxxo 1 idine - 2 - 

carbosylat* 




10 



15 

NMR data support the assigned structure. MS: 699.9 
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Baaapla 4 

Methyl 1- (2-{4- [ (2H) -2- ( 2 - amino - 2 -me thy Ipropanoylainino ) -3- 
inflol - 3 -ylpropanoy 1 amino ] inidazolyl) -2- 
phonylacotyl) pyrrolidine- 2 -ca^boxylate, dihydrochloride 




12 



NMR data support the assigned structure. MS: 599 

Example 5 

BH ( (1R) -2- (2-naphthyl) -1-{H- [l-(2-oaco-l-phanyl-2- 

pyrrolidinylethyl ) imidaxol-4-yl] 
carbamoyl } ethyl ) -2- [ (tert-butoxy) carbonylamino] -2- 
aethylpropanaaide 




NMR data supp rt the assigned structure. MS: 652 
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Btanple € 

*M (1R) -2- (2-naphthyl) -1- (N- [1- (2-oxo-l-phenyl-2- 
pyrxolidinylethyl ) imidazol-4-yl] carbamoyl } ethyl ) -2-amino-2- 
methylpropanamide , dlhydrochlorida 

5 




MMR data support the assigned structure. MS: 552 

10 

Example 7 

N- [ (1R) -1- (H-{1- [2- ( 4 -nethylpiper idy 1 ) -2-oxo-l- 
phenyletbyl ] imidazol -4 -yl ) carbamoyl ) -2 - ( 2 -naphtbyl ) ethyl ] -2- 
[ (text-butoxy) carbonylami.no] -2-matbylpropanamide 

15 




14 



MMR data support the assigned structure. MS: 680 
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J7-[(1R) -1- (H- {1- [2- <4-methylp±p«ridyl) -2-coco-l- 
phanylathyl ] ialdasol -4 -yl } carbamoyl ) -2- (2-naphthyl)ethyl] -2 
amiao-2-metlqrlpropaiianide dihydrochl or ids 




15 



NMR data support the assigned structure. MS: 581 (M+l*) 



Emnpla 9 

JM(1II)-1- {N- [1- (2-oxo-l-plxenyl-2- 
pyxxolidlaylethyl) lnidasol-4-yl] carbamoyl} -2 -phaaylethyl ) -2- 
[ ( tert-butoxy) carboaylamlno] - 2 -ma thylpropanamida 




16 



NMR data support the assigned structure. MS: 602 
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Kxaaple 10 

1*- ( (1R) -1- CN- [1- (2-oaco-l-phanyl-2- 
pyrrolidinylethyl) iaidazol-4-yl] carbamoyl) -2 -phenyl ethyl) -2- 
ami no - 2 -ne thy lpropanami de , dihydrochlorlde 




NMR data support the assigned structure. MS: 502 



10 Example 11 

B- [ (I*) -1- (N-{1- [2- ( 4 -methylplper idyl ) -2-oxo-l- 
pheny 1 ethyl ] lsxldazol-4-yl) carbamoyl) -2-phenylethyl] -2- 
[ (tert-butoacy ) c ar bony 1 amino ] - 2 -met hy lpropanamlde 




HN 18 



15 




NMR data support the assigned structure. MS: 630 
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[ (1R) -1- (N-{1- (2- ( 4 -me thy Ipiperidyl ) *2-<n»-l- 
phenylethyl] lTnldarol-4-yl)carbttmoyl)-2-phagylethyl] -2 -amino- 
2 -mathylpropnnami Am, dihydrochloride 




NMR data support the assigned structure. MS: 530 



Example 13 

(2R) -2- {2- [ ( tert-butoxy ) carbonylamino] -2- 
mathylpropanoylamino) -H- [1* (2-oxo-l-phenyl-2- 
pyrrolidinylethyl ) imidazpl - 4 -yl ] - 4 -phenylbutanamide 




NMR data support the assigned structure. MS: 616 
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Example 14 

(2R) -2- ( 2 -amino -2 -methylpropanoylamino) -H- [1- (2-oxo-l- 
pnanyl-2-pyrrolidiayl«thyl)ixaida«ol-4-yl3 -4- 
phenylbntanamida, di hydrochloride 




21 



NMR data support the assigned structure. MS: 517 (m+1*) 



10 Example 15 

(2R) -2-{2- [ (tert-butoxy) caxbonylamino] -2- 
TOtbylpropanoylamJ.no} -H-<1- [2- (4-methylpiperidinyl) -2-oxo-l- 
phenylethyl] imidaaol-4-yl) -4-phenylbutanamide 




22 



NMR data support the assigned structure. 
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gnnplt 16 

(2R)-2- ( 2 -amino-2 -aetbylprqpanoyl amino ) -N-{1- [2- (4- 
methylpiperidinyl ) -2-oxo-l-phenylethyl] imidazol-4-yl}-4- 
pheayUratanaaide, dihydrochloride 




23 



NMR data support the assigned structure. MS: 544 

Example 17 

Methyl l-{2- [4* ( (2R) -2- (2- [ (tert-butcwy) carbonylamino] -2- 
oethylpropanoylamino} -4 -phenylbutanoylamino ) imidaxolyl] - 
2 -phenylacetyl ) pyrrolidine- 2 -carboxylata 




NMR data support the assigned structure. 
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Bcample 18 

Methyl 1- (2-{4- [ (2R) -2- (2~amino- 
2-methylpropaAoylamino) - 4 - phany Ibu t anoy 1 uttHtio ] imidazolyl) 
- 2 -phenyl ac ety 1 ) pyrrol idlne - 2 - carboxy lat e , dihydrochlorlde 




NMR data support the assigned structure. MS: 575 (m+l + ) 
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EIAMPIiEfl PART 9 



Example 1 



Pituitary Call Culture Assay for Growth Hormone Secretion 



Thirty- two 250 g male Sprague-Dawley rats were used for 
each assay. The animals were killed by decapitation and 



culture medium. The pituitaries were sectioned into eighths 
10 and enzymatically digested using trypsin (Sigma Chemical) to 
weaken connective tissue. Pituitary cells were dispersed by 
mechanical agitation, collected, pooled and then seeded into 
24-well plates (300,000 cells/well). After 4 days of 
culture, the cells formed an even monolayer. Cells were 
15 then washed with medium and challenged to secrete GH by the 
addition of GH secretagogues to the medium. After 15 min at 

37 °C, the medium was removed and stored frozen until 
radioimmunoassays for rat GH were performed. Doses of 
secretagogue were added in quadruplicate. Representative 
20 Data is provided in Table 1 below. Compounds disclosed 

herein are active in the assay as described. Both ECso and 
efficacy values were calculated by the 4 -parameter logistic 
equation. Such values were pooled and represented as mean 
+/- standard error, when appropriate. 



5 



anterior pituitaries were removed and placed into ice cold 



25 



Table 1 



EXAMPLES 



GH 



PART 1 



secretion 



Example # 



ECso (mM) 



6 



5.53 



8 



2.39 
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He claim: 

1. A compound of formula I 




E 
I 

wherein: 

A is Ci-Csalkyl, aryl # Cj-Cealkylaryl, 
Ci-C 6 alkyl (O) Ci-C 6 alkylaryl, Ci-C«alkyl (S) Ci-C 6 alkylaryl, 
indolyl, indolinyl, thienyl, (Ci-C 6 alkyl) thienyl, 
benzo thienyl, benzofuranyl, naphthanyl, cyclohexyl, (Ci- 
C 6 alkyl) indolyl, (Ci-C 6 alkyl)benzothienyl, 
(Ci-C € alkyl) naphthanyl, (Ci-C 6 alkyl) benzofuranyl , and 
(Cj-Cealkyl) cyclohexyl; 

B is NH 2 # NHRi, Ci-CsalkylNH 2 , Ci-CealkylNHRj, 
Ci-C 6 alkylarylNH 2 , Ci-C 6 alkylarylNHRi, 
Ci-C 6 alkylcyclohexylNH 2 , Ci-C 6 alkylcyclohexylNHRi , 
Ri-piperidin-3-yl (C]-C 6 alkyl) , 

Ri-piperidin-2-yl (C,-C 6 alkyl) , R,-piperidin-4-yl (Ci-C 6 alkyl) , 

Ri-quinolin-2-yl (Ci-C 6 alkyl) , 

Ri- (2, 4-dihydroquinolin-2-yl (Ci-C 6 alkyl) , 

Ri-isoquinolin-2-yl (Ci-C 6 alkyl) , and 

Ri- (2, 4-dihydroisoquinolin-2-yl (Ci-C 6 alkyl) ; 

Rj is hydrogen, Ci-C 6 alkyl, Ci-C 6 alkyl (OH) , or 
C,-C fi alkylidenyl (OH)R 2 ; 

Rj is d-Cealkyl, Ci-C6alkenyl, 
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C,-C 8 alkyl (0) Cj-Ce alkyl, C(0)0-C t -C 6 alkyl, aryl, or 
Ci-C 6 alkylaryl; 

X is Ci-C«alkylidenyl, 0, S, NH, or N (Ci-C 6 alkyl) ; 

V is selected from the group consisting of 
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and 




W is S, O, NH, or CH 2 ; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R« and R s are independently hydrogen, d~C 6 alkyl, 
aryl, Ci-C 6 alkylaryl, C (O) 0(Ci-C 6 alkyl) , 
C(0)N(Ci-C 6 alkylJ 2 f or C,-C 6 alkylC0R7; 

R 7 is hydrogen, d-C 6 alkyl, pyrrolidinyl, 
piperidinyl, homoproline, or proline; 

D is hydrogen, Ci-Cealkyl, Cj-C 6 alkyl (aryl) 2/ 
C,-C 6 alkyl (0) (CO)Ci-C 6 alkyl, d-C 6 alkyl (O) (CO)N(C,-C s alkyl) 2 , 
C,-C 6 alkylaryl, C(0)Re, Ci-C s alkyl (0) Re, Ci~C 6 alkyl (OH) , d~C 6 
alkylC(0)Re, C,-C s alkylR«, aryl, (Ci-C«alkyl)NHS0 2 (C,-C«alkyl) , 
(C,-C 6 alkyl) NHS0 2 (aryl) ; 

R« is H, d-Csalkyl, aryl, naphthyl, 
d-C 6 alkylaryl, acetyl, NH 2 , NH(Ci-Cealkyl) , 
NH(Cj-C 6 alkyl)0(Ci-C 6 alkyl) , NH(Ci-C 6 alkyl)0 (aryl), NH(d- 
C 6 alkyl), S (d-C 6 alkyl) , NH(d-C 6 alkylidenyl) OCH 3 , NH(d- 
C 6 alkyl)aryl, NH (C 3 -C 6 cycloalkyl) , NH(d-Cealkyl)C(0) (Ci- 
C 6 alkyl), NHtd-CealkylJNHfC-Cealkyl) , NH (Ci-Cealkyl ) NH (Cj- 
C 6 alkylaryl) , NHS0 2 (C,-C 6 alkylaryl) , NH(d-C«alkyl)C(0)0(Ci- 
Cealkyl),NH(aryl),N(d-C 6 alkyl) 2 , N(Cj-C 6 alkyl) (aryl), 
N<d-C 6 alkyl) (C,-C 6 alkylaryl) , 0(Ci-C 6 alkyl) , O(aryl), 
O(Ci-Cealkylaryl) , piperidinyl, piper idinyl- (Ci-C«alkyl) , 
piperidinyl-C(0)NH(Ci-C 6 alkyl) , piperidinyl-C (O)NH(d- 
C«alkylaryl) , piperidinyl-C <0)N(d-C 6 alkyl) 2 , piperidinyl-C (0) 
N(C!-C 6 alkyl) (aryl) , piperidinyl-C (O) 0(C,-C t alkyl) , 
pyrrolidinyl, piperidinyl- (Ci-Cealkyl) , pyrrolidinyl, 
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C{0)NH(aryl)-, pyrrolidinyl CtOJNIUd-Cealkyl) , 
pyrrolidinyl- C(0)0(Ci-C 6 alkyl} , pyrrolidinyl (C,-C 6 alkyl)0 
(Ci-C 6 alkyl) / pyrrolidinyl C<0)NH(Ci-C € alkyl) 2 ., pyrrolidinyl 
CfOJNHJd-Cealkylaryl)-, pyrrolidinyl C{0)NH (Ci-C 6 alkyl) 
aryyl-pyrrolinyl, morpholino, hexamethyleneimino, 
heptamethyleneimino, quinolinyl, 2, 4-dihydroquinolinyl, 
1,2/3, 4-tetrahydroquinolinyl, 2, 4-dihydroisoquinolinyl, 
1,2, 3, 4-tetrahydroisoquinolinyl, indolinyl, an amino acid 
selected from the group consisting of proline, homoproline, 
glycine, alanine, valine, leucine, isoleucine, tyrosine, 
tryptophan, phenylalanine, serine, threonine, asparagine, 
glutamic acid, aspartic acid, lysine, arginine, glut amine, 
histidine, cysteine, and methionine, or a nitrogen* 
containing heterocycle selected from the group consisting of 
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Q Q g Q s 

CO 0 0 ^ 

^NC r C 6 alkyl ^MC^C^lkylaryl 
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E is hydrogen, d-dalkyl, C{0)d-C € alkyl, aryl, 
(aryl)C(0)NR 6 , (aryl) (d-CsalkyUCfOJRi, 
Ci-C 6 alkylaryl, C(0)aryl, d~d alkylC(O) aryl, naphthyl, 
Ci-C 6 alkylnaphthyl, C (O) naphthyl, Ci-C 6 alkylC (0) naphthyl, 
heteroaryl, d-C 6 alkylheteroaryl, C (O)heteroaryl, Ci-C 6 
alkylC (O)heteroaryl, lndanyl, C x -C € alkylindanyl, 
C{0)indanyl, Ci-C 6 alkylC (0) indanyl, cycloalkyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl, unsubstituted or substituted by hydroxyl, 0(C0) 
d-Cealkyl, C(0)R« or 0(CO)R€; 

G is hydrogen, d-dalkyl, aryl, d-dalkylaryl, 
and Ci-Csalkenyl; 

J is hydrogen, Ci-C 6 alkyl, aryl, and 
d-dalkylaryl; 

L is hydrogen, d~C 6 alkyl, C(0)Od-C, : alkyl, aryl, 
d-dalkylaryl, C(0)Od~C 6 alkylaryl, d~dalkenyl, -F, and 
-CN, d-dalkyl-OH, d-dalkyl-0-d~dalkyl, 
d-dalkyl-C(0)R«; 

or a pharmaceutical^ acceptable salt or solvate thereof. 

2. A compound according to Claim 1 wherein A is 
selected from the group consisting of 

cr^ o — cr^ 
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3. A compound according to Claim 1 wherein B is 




4. A compound according to Claim 1 wherein X is 

NH. 

5. A compound according to Claim 1 wherein V is 
selected from the group consisting of 




6. A compound according to Claim 1 wherein D is 

-C(0)R6, and R* is 
1-pyrrolidinyl, 1-piperidinyl, 4-methyl-l-piperidinyl, 

7. A compound according to Claim 1 wherein E is 



SUBSTITUTE SHEET (RULE 26) 



WO 00/10565 



PCTAJS99/03525 



633 




QMe 



CH 3 



[e 



XxO "XX, XX 
Xx, Xl^. 



CF 3 



8. A compound according to Claim 1 wherein 6 is H. 

9. A compound according to Claim 1 wherein J is H. 

10. A compound according to Claim 1 wherein L is H or 

CH 3 . 

11. A method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to said human or animal an effective amount of 
a compound of Claim 1. 

12. A method according to Claim 16 which further 
comprises administering to a patient a bone antiresorptive 
agent . 

13. A method according to Claim 29 wherein said bone 
antiresorptive agent is a bisphosphonate. 

14. A method for the treatment or prevention of a 
physiological condition which may be modulat d by an 
increase in endogenous growth hormone which compris s 
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administering to an animal in need of said treatment an 
effective amount of a compound of Claim 1. 

15. A pharmaceutical formulation which comprises as an 
active ingredient a compound of Claim 1, or a 
pharmaceutically acceptable salt or solvate thereof, 
associated with one or more pharmaceutically acceptable 
carriers, diluents, or excipients. 
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